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EXECUTIVE SUMMARY 
 

 
Tetra Tech, Inc. (Tetra Tech) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) at the 

request of the United States Navy (Navy) Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic 

under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-

1001, Contract Task Order (CTO) WE52.  This EE/CA has been prepared to develop and evaluate 

alternatives for a non-time critical removal action to address elevated concentrations of polycyclic 

aromatic hydrocarbons (PAHs) in soil at the Recreational Vehicle Camping Park (RVCP) located within 

Munitions Response Program (MRP) Site 1, Carr Point, at Newport Naval Station (NAVSTA), Newport RI. 

The EE/CA process provides a recommendation for an action, based on the evaluation of various 

alternatives.     

 

A focused human health risk assessment has been conducted which showed unacceptable risk to 

recreational users.  A removal action consisting of the installation of a chain-link fence was conducted at 

the site to minimize exposure to PAH contaminated soils.  This EE/CA proposes a soil removal action to 

return the RVCP area of the site to restricted recreational use in accordance with Section 3.39 of the 

Rhode Island Department of Environmental Management (RIDEM) Remediation Regulations (RIDEM, 

2011).  The non-time critical removal action is designed to allow for restricted recreational use of this 

industrial site.  Additional remedial measures may be required to address other concerns such as 

groundwater or ecological impacts, which may exist at the site. 

 

MRP Site 01, located in Portsmouth, Rhode Island, consists of approximately two acres of land and is 

currently the location of a seasonal RVCP.  The site is the former location of a recreational skeet-shooting 

range where small arms were discharged at moving targets released over Narragansett Bay.  The area is 

now administered by the NAVSTA Newport Morale, Welfare, and Recreation (MWR) Department as a 

RVCP for Navy and Department of Defense (DOD) personnel.   

 

Elevated concentrations of PAHs and lead were found in the surface soil at the RVCP.  Research 

indicated that clay targets known as “skeet” or “trap” were historically manufactured with petroleum pitch, 

which was blended with the clay as a binding agent.  Fragments of these clay targets were found in 

surface soil where the higher concentrations of PAHs were detected.  The presence of clay target 

fragments was not noted in subsurface soil in the areas investigated, which suggests that this is a 

condition limited to surface soils.  Due to of the potential for human and/or ecological exposure to PAHs 

and lead in surface soils, the Navy has proposed a non-time critical removal action to mitigate impacted 

surface soil in the RVCP Area.  
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Preparation of this EE/CA fulfills the requirements of CERCLA and the regulations in Section 

300.415(b)(4)(i) of the National Contingency Plan (NCP), which state that an EE/CA should be prepared 

for all non-time-critical removal actions in order to document the removal action selection process.  

 

The goal of this EE/CA is to develop and recommend a removal action alternative for surface soil that 

achieves the following remedial action objectives (RAOs) at the RVCP Area, at MRP Site 01: 

 

 Mitigate estimated human health risk to recreational users associated with PAH and co-located 

metals contamination (exceeding the project remediation goals [PRGs]) that is present in site surface 

soil as a result of activities associated with the former skeet shooting range.  Removal of the chain-

link fence will be permitted; thus allowing access to the RVCP area by recreational users for limited 

periods, under the planned use for temporary and seasonal camping (14-day maximum stay).   

 

 Prevent the migration of contaminants of concern (COCs) in surface soil to off-site areas via erosion.   

 

An abbreviated human health risk evaluation (HHRE), conducted as part of the Site Investigation (SI) at 

installation restoration (IR) Site 22 and MRP Site 1 (Tetra Tech, 2010a), followed by a more focused 

human health risk assessment (HHRA) to evaluate risks to recreational receptors exposed to soil at the 

RVCP area (Tetra Tech, 2010b), identified carcinogenic PAHs (cPAHs) as the predominant COC and 

risk-driver at the RVCP area of the site.  The individual cPAHS that were identified as COCs include 

benzo(a)anthracene, benzo(a)pyrene (BaP), benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  Exposure point concentrations were calculated for 

the cPAHs (as a group) in terms of BaP equivalent (Eq) concentrations and risks were estimated based 

on recreational exposure (14-day/year maximum duration) to BaPEq concentrations and two co-located 

metals (arsenic and chromium) which contributed slightly to the overall site risk.  Lead was also identified 

as a COC because its maximum detected concentration slightly exceeded screening criteria, even though 

its average concentration was below the screening criteria. 

 

Based on the estimated site risk identified in the focused HHRA and the MWR use restriction of 14 days, 

site-specific risk-based PRGs were calculated for the identified COCs, initially using a 14-day per year 

exposure scenario for lifelong recreational users (Attachment A).  Given that the camping park is 

generally opened from Memorial Day (last week in May) through Labor Day (first week of September), the 

site-specific, risk-based remedial goals were adjusted to allow for a longer period of exposure, in the 

event that campers manage to circumvent the MWR time-use restriction.  Attachment A presents a 

number of scenarios that illustrate various cleanup goals necessary to achieve the RIDEM cumulative 

cancer risk benchmark of 1E-05, using recreational receptor exposures ranging from 14 days to 84 days 

per year.  The RIDEM industrial/commercial (I/C) Direct Exposure Criteria (DEC) were ultimately selected 
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as the remedial goals for identified COCs in soil at the RVCP area.  RIDEM regulations are considered 

applicable or relevant and appropriate requirements (ARARs) therefore analytical results for the COCs in 

the RVCP area will be compared to RIDEM I/C DECs.  Using these criteria as PRGs is consistent with the 

current and future industrial site use and allows for restricted recreational use, while providing a level of 

conservatism (up to 56 days/year allowable exposure) in the event that a camper manages to circumvent 

the 14-day use restriction established by the MWR office.  

 

The following three removal action alternatives were developed based on the identified RAOs, ARARs, 

and remedial goals: 

 

 Alternative #1 - No Action.  Assumes continued use of the site in its present condition.  The on-site 

chain-link fence would not be removed. 

 

 Alternative #2 - Land Use Controls (LUCs) and Maintenance of Existing Fence.  The chain-link 

fence would remain in place; warning signs and LUCs would be put in place to restrict future use, 

activities, and development of the site; and annual inspections would be conducted to inspect LUCs 

and assess the condition of the signs and fence.  Five-year reviews would also be conducted as 

required. 

 

 Alternative #3 – Excavation with Offsite Disposal, and LUCs.  Surface soil would be excavated 

from areas with target cancer risk level exceedances and would be transported offsite for disposal at 

an appropriate permitted facility.  Excavated areas would be backfilled with clean material and 

restored to existing elevations.  LUCs would be put in place to restrict future use, activities, and 

development of the site; and annual inspections would be conducted to inspect LUCs and assess the 

condition of the grass area.  Five-year reviews would also be conducted as required. 

 

Consistent with the protocols established under the NCP, each alternative was evaluated with respect to 

effectiveness, ability to implement, and cost.  It is the Navy’s recommendation that Alternative 3 be 

selected because it would achieve the RAOs, protect human health and the environment, and would also 

render the Site suitable for restricted recreational use.  This alternative is estimated to cost $841,360 and 

would take approximately one month to complete. 
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 1.0    INTRODUCTION 

 
Tetra Tech, Inc. (Tetra Tech) has prepared this Engineering Evaluation/Cost Analysis (EE/CA) on behalf 

of the U.S. Navy (Navy) under the Comprehensive Long-term Environmental Action Navy (CLEAN) 

Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE52, and under the direction of the 

Navy’s Naval Facilities Engineering Command (NAVFAC) Mid-Atlantic.  This EE/CA was prepared for the 

Recreational Vehicle Camping Park (RVCP) area of Munitions Response Program (MRP) Site 01, Carr 

Point (the Site) at the Naval Station (NAVSTA) Newport located in Newport, Rhode Island.  Provisions in 

the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 and 

regulations in 40 Code of Federal Regulations (CFR) Section 300.415(b) (4) (i) of the National 

Contingency Plan (NCP) require that an EE/CA be prepared for all non-time-critical removal actions (U.S. 

Environmental Protection Agency [USEPA], 1993a).  The USEPA Region 1 is the lead regulatory agency 

and the Rhode Island Department of Environmental Management (RIDEM) provides regulatory support. 

 

NAVSTA Newport is located in the northwest section of Newport, Rhode Island, and extends to the 

adjacent towns of Middletown and Portsmouth to the north.  The installation occupies a six-mile stretch of 

shoreline on the west side of Aquidneck Island and is approximately 1,500 acres in area.  MRP Site 1, 

Carr Point is located in the Melville South portion of Portsmouth, Rhode Island, approximately four miles 

north of the main portion of the installation, as shown in Figure 1-1.  

 

Sampling conducted as part of a Site Investigation (SI) at MRP Site 1 has indicated the presence of 

semivolatile organic compounds (SVOCs), mostly polycyclic aromatic hydrocarbons (PAHs) at the location 

of the former firing arcs.  PAHs are present throughout the entire former firing arc area at concentrations 

that exceed the Project Action Limits (PALs) that were established during the SI (Tetra Tech, 2010a).  

The PALs are the RIDEM Direct Exposure Criteria (DEC), which are chemical-specific, human health risk-

based standards for residential soils. 

 

1.1 PURPOSE AND REPORT ORGANIZATION 

 

This EE/CA was prepared to identify removal action objectives for MRP Site 1 and to develop and 

evaluate removal action alternatives based on their relative effectiveness, implementability, and cost.  

Ultimately, this EE/CA recommends a preferred removal action that was selected from the alternatives 

presented. 

 

The EE/CA is organized into six sections.  Section 1.0 provides an introduction.  Section 2 presents a 

description, history, and characterization of the site.  Section 3 identifies the removal action objectives 

and Section 4 presents and discusses removal action alternatives.  Section 5 provides a comparative 

analysis of the removal action alternatives and Section 6 presents the recommended alternative. 
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2.0    SITE CHARACTERIZATION 

 

2.1 SITE DESCRIPTION AND BACKGROUND 

 

In 2009 a SI was conducted for MRP Site 1 and Installation Restoration (IR) Site 22.  Together the two 

Sites consist of approximately seven acres of land and an area of water spanning approximately 17 

acres.  MRP Site 1 is bounded to the west by Narragansett Bay and to the east by railroad tracks and 

Defense Highway.  Recreational fields are located north of MRP Site 1 and to the south is IR Site 22.  

This area includes coastal land formerly used as a recreational skeet-shooting range (MRP Site 1).  MRP 

Site 1 is used as a RVCP for Navy and Department of Defense (DOD) personnel.  Figure 2-1 presents the 

site features of MRP Site 1 (camping area) and IR Site 22 (gated storage area and southern area).   

 

MRP Site 1 was formerly occupied by the Carr Point Shooting Range, a recreational skeet-shooting range 

where small arms were discharged at moving targets launched over the water.  No structures are located 

on MRP Site 1.  Building 233, which was an administrative office for the Navy’s Morale Welfare and 

Recreation (MWR) Division, was recently decommissioned and demolished.   

 

A Water Area Munitions Study (WAMS) (the equivalent of a Preliminary Assessment) was conducted for 

the former Carr Point Shooting Range in 2005 and it was determined that a SI was warranted (Malcolm 

Pirnie, 2005).  The SI, which was conducted in the spring of 2009, recommended that the site be divided 

into two separate sites: one site to include the former firing arc area and the area offshore containing 

potential contamination (MRP Site 1); and a second site to include IR Site 22.  This EE/CA will focus on 

the RVCP portion of MRP Site 1.   

 

2.2 PREVIOUS INVESTIGATIONS 

 

The WAMS summarized the history of munitions use at the former Carr Point Shooting Range and 

provides an assessment of the current conditions with respect to Munitions and Explosives of Concern 

(MEC) and munitions constituents (MC).  As described in the WAMS report: 

 

The former Carr Point Shooting Range was used as a recreational skeet range by Navy 

personnel from 1967 to 1973, and by the Aquidneck Island Military Rod and Gun Club 

from 1975 to 1989.  During its use as a skeet range, clay pigeons were launched toward 

Narragansett Bay, and small arms (i.e., shotguns) were fired at the targets as they flew 

over the water.  As such, targets and ammunition dropped into the water (or onto the 

beach), with shells and casings released at the firing point… Because the shots were 
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fired over water, there was no berm or similar ground feature to act as a backstop for 

spent ammunition… 

 

During the site survey of the former Carr Point Shooting Range, the data collection team 

located a partial firing arc at the extreme northern edge of the range.  (Malcolm Pirnie, 

2005). 

 

The WAMS report concluded that there are no known or suspected MEC areas associated with the 

shooting range.  Site history describes, “the entire range is not suspected to contain MEC”, but “the 

possibility exists for MC to be present” due to the firing of lead shot ammunition at clay pigeon targets 

launched into the air.  The report indicated that MC associated with skeet shooting could potentially 

include “lead, lead styphnate/lead azide, antimony, arsenic, copper, tin, zinc, iron, and PAHs associated 

with clay targets (Interstate Technology and Regulatory Council, 2003)” (Malcolm Pirnie, 2005).   

 

In addition to potential MC contamination in the firing fan from target fragments and lead shot, there is a 

potential for propellant residue in the vicinity of the firing points.  According to USEPA Method 8330B, 

Appendix A:  

 

Energetic material residues are heterogeneously distributed as particulates of various sizes, 

shapes, and compositions over large areas (>100 m2) at firing points, around targets, and around 

individual detonation events.  Most of the energetic material residue deposition on DOD training 

ranges occurs as particles of pure or mixtures of secondary explosive compounds and as fibers 

or particles of gun propellants…The highest concentrations of energetic material residues have 

been found on or close to the ground surface at firing points… 

 

The WAMS report notes that the former Carr Point Shooting Range was redeveloped as a Recreational 

Vehicle (RV) park circa 1995 and currently has six RV campsites with available water and electricity utility 

connections.  The former clubhouse (Building 233) north of the Site had been converted to office and 

storage space for the RV Park, but is now demolished.  The RVCP opened from Memorial Day weekend 

through the end of October and its use as a campground was restricted, through MWR, to military and 

DOD personnel and their immediate families and it was not open to the general public.  Children 

commonly visited the campground with their parents.  The length of time that a camper could use the 

facility is also restricted to 14 days per year by the MWR office.  The campground was not gated during 

the off-season, but the area is patrolled and is easily visible from the main road.  According to the MWR, 

there do not appear to be any trespasser issues.   
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2.3 NATURE AND EXTENT OF CONTAMINATION  

 

This section discusses only those portions of the SI that are relevant to the RVCP area of MRP Site 1 

because that is the focus of this EE/CA.  Two sampling investigations were conducted at the RVCP; the 

first was sampling conducted during the SI, and the second was a surface soil (0 to 1 foot below ground 

surface [bgs]) investigation conducted as part of a focused recreational risk evaluation.   

 

2.3.1  Site Investigation Sampling 

 

The SI that was conducted in May 2009 included the investigation of soils in the area of the RVCP.  Soil 

samples were collected using two methods; hollow stem auger (HSA) soil borings were advanced in two 

locations in the RVCP and multi-incremental (MI) soil sampling was conducted in the three former 

shooting range firing arcs, as shown in Figure 2-2.   

 

Figure 2-1 illustrates, the HSA soil borings were advanced at the northern (SB09) and southern (SB-

01/MW01) ends of the RVCP, and one boring was completed as an overburden monitoring well (MW01).  

The soil sample collected from the surface (0 to 1 foot bgs) interval was used in conjunction with the MI 

samples to assess current site conditions.  Soil samples were analyzed for volatile organic compounds 

(VOCs), gasoline range organics (GRO)/diesel range organics (DRO), SVOCs, pesticides/polychlorinated 

biphenyls (PCBs), Target Analyte List (TAL) metals, and select propellants.   

 

2.3.2 Recreational Risk Evaluation Sampling 

 

In January 2010, thirty-six additional soil samples were collected to better characterize the contamination 

detected in the SI RVCP soil samples and to augment the SI surface soil samples.  Samples were 

collected from a sample grid consisting of 24 locations (SS100 through SS123) within the RVCP, as 

shown in Figure 2-2.  The grid included the areas previously sampled during the SI, as well as areas 

outside the MI sample grids.  The area of the sample grid was approximately 60,000 square feet (ft2), 

consisting of 24 equally sized squares.   

 

Samples were collected at the intersections of each grid line using a combination of stainless steel trowel 

and hand auger; the 0 to 6 inch interval was collected using the trowel while the 6 to 12 inch interval was 

collected using the hand auger.  Twenty-four samples were collected from 0 to 6 inches below ground 

surface (one at each location), and 12 samples were collected from the 6 to 12-inch interval (one at every 

other location).  The sample material that was collected was placed into a disposable aluminum pan and 

homogenized; grass was removed, roots remained, and as much as possible, clay pigeon fragments and 

gravel were removed.  Samples were analyzed for PAHs and lead.  Further details regarding samples 
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that were collected for the Recreational Risk Evaluation can be found in the Technical Memorandum for 

Recreational Risk Evaluation, MRP Site 01, Carr Point (Tetra Tech, 2010b). 

 

2.4 RECREATIONAL RISK ASSESSMENT 

 

Table 2-1 provides a summary of results for parameters that were detected in surface soil samples that 

were collected from the RVCP during the SI.  Table 2-2 provides a summary of results for parameters that 

were detected in surface soil samples that were collected from the RVCP during the Recreational Risk 

Evaluation.  In general the highest levels of contamination were reported in the samples that were 

collected from the row located closest to the beach slope; concentrations decrease the farther east the 

samples were collected.  The Recreational Risk Evaluation listed the contaminants of potential concern 

(COPCs) that included benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, indeno(1,2,3-cd)pyrene, benzo(ghi)perylene, 

fluoranthene, naphthalene, phenanthrene, pyrene, aluminum, arsenic, chromium, cobalt, iron, lead and 

manganese.  Of these contaminants, benzo(a)pyrene and lead had the greatest exceedances of COPC 

screening criteria.  COPCs identified in the assessment are summarized in Table 2-3.   

 

Concentrations of benzo(a)pyrene were compared to the RIDEM residential direct exposure criterion (0.4 

milligrams per kilogram [mg/kg]).  A total of 18 out of 24 soil samples collected from the 0 to 6-inch 

interval, and 7 out of 12 samples that were collected from the 6 to 12-inch interval, exceeded this 

criterion.  The 0 to 6 -inch interval had the highest concentrations with a maximum detection of 293 mg/kg 

in sample CRP-SS100-0006 and a site-wide average of 50 mg/kg.  Two samples (CRP-SS102-0612 and 

CRP-SS100-0612) collected from the 6 to 12-inch interval had benzo(a)pyrene concentrations of 260 and 

107 mg/kg respectively, which were close to the concentrations observed in the 0 to 6-inch interval.   The 

next highest benzo(a)pyrene concentration detected at the 6 to 12-inch sample interval was 7.47 mg/kg, 

while the average concentration of benzo(a)pyrene in all samples collected from the 6 to 12 inch interval 

was 32 mg/kg.  Average benzo(a)pyrene concentrations in the row closest to the beach slope are 146.3 

mg/kg in the 0 to 6 inch interval and 93.2 mg/kg in the 6 to 12 inch interval, illustrating that the majority of 

exceedances in surface soils occur along the beach slope.   

 

A focused human health risk assessment (HHRA) was conducted as part of the Recreational Risk 

Evaluation for the former skeet shooting range portion of the Site.  The assessment evaluated analytical 

data from surficial soil samples collected in the RCVP.  The HHRA identified carcinogenic PAHs (cPAHs) 

as the predominant COPCs and only cancer risk estimates developed for cPAHs exceeded the USEPA 

target cancer risk range of 1E-04 to 1E-06 and the State of Rhode Island cumulative cancer risk 

benchmark of 1E-05.  This focused HHRA considered two types of receptors: Individuals or families 

(including small children) renting camping space at the RVCP, and workers performing maintenance 
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duties at the RVCP.  Hazard Indices (HIs) developed for receptors (maintenance worker, child 

recreational user, older child recreational user, adult recreational user, and lifetime recreational user) are 

less than one, indicating that adverse non-carcinogenic health effects are not anticipated under conditions 

established in the exposure assessment.  Cancer risk estimates developed for all receptors under the 

Reasonable Maximum Exposure (RME) case exceed 1E-05 (the State of Rhode Island cumulative cancer 

risk benchmark).  In addition, the cancer risk estimates developed for the child recreational user and the 

lifetime recreational user exceed the USEPA target cancer risk level of 1E-04.  This risk estimate was 

driven by the presence of cPAHs. 

 

2.5 FENCE INSTALLATION 

 

On May 26, 2010 approximately 640 linear feet of 6-foot chain-link fence was installed to limit access to 

the western portion of the RVCP where cancer risk estimates exceeded 1E-05, as shown in Figure 2-3.  

This action was taken to reduce potential risks to the public health posed by contaminants in site surface 

soils while allowing the recreational camping area to remain open.     
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3.0    IDENTIFICATION OF REMOVAL ACTION OBJECTIVES 

Removal action objectives (RAOs) are media-specific remedial goals established to protect human health 

and the environment and to also provide the basis for selecting and implementing a specific removal 

action alternative at a site.  This section develops the specific components of the RAOs for the MRP Site 

1 RVCP Area removal action.  

 

3.1 REMOVAL ACTION SCOPE AND PURPOSE  

 

The purpose of the removal action is: 

 

 To protect human health and the environment 

 To restore the site conditions to facilitate property reuse for restricted recreational use 

 

Based on the completed field investigations, elevated concentrations of PAHs, and to a lesser extent, 

metals, have been detected in surface site soils (0-1 ft bgs).  It is estimated that an area of approximately 

33,414 ft2 of surface soil is to be addressed by the proposed removal action.  Impacted soil at the 0-1 ft 

bgs depth will be excavated from the RVCP area during this removal action.  If confirmatory sampling of 

the excavated area indicates exceedance of the project remediation goals (PRGs), as demonstrated in 

Table 3-1, below the 1-foot depth, an additional one foot of soil (for a total of 2 feet) will be removed from 

the area(s) where the exceedance occurred and a new confirmatory sample will be collected for 

comparison to the PRGs.  Any potential contamination located along the beach, the bank between the 

beach and the upland area, or in the sediment in the intertidal and near-shore areas is beyond the scope 

of this limited removal action and will be addressed separately by the Navy as part of the permanent 

remedy for the entire site.    

 

An abbreviated human health risk evaluation (HHRE) was conducted as part of the SI to identify COPCs 

at IR Site 22 and MRP Site 1 (Tetra Tech, 2010a).  Additionally, a more focused HHRA was conducted to 

evaluate the risks to recreational receptors exposed to soil, specifically at the RVCP area located within 

MRP Site 1, Carr Point, at NAVSTA Newport.  The following cPAHs were identified as the predominant 

contaminants of concern (COCs) that contributed to unacceptable cancer risk to recreational users:   

 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 
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Dibenzo(a,h)anthracene 

Indeno(1,2,3-cd)pyrene 

 

Arsenic and chromium, although not identified as primary risk drivers, were identified as COCs 

contributing to risk.  In addition to the risk-based COCs identified in the HHRA, lead is also identified as a 

COC based on exceedances of RIDEMs Industrial/Commercial (I/C) DEC at two locations.   

 

3.2 REMOVAL ACTION OBJECTIVES 

 

The RAOs to be achieved by the removal action at the MRP Site 1 RVCP Area are to: 

 

 Mitigate estimated human health risk to recreational users associated with PAH and co-located 

metals contamination (exceeding the PRGs) that is present in site soils as a result of activities 

associated with the former skeet shooting range.  In addition, to permit the removal of the chain-link 

fence and allow access to the RVCP area by recreational users under the planned use for temporary 

and seasonal camping (14-day maximum stay).   

 

 Prevent the migration of COCs in surface soils to offsite areas via erosional forces. 

 

3.3 REMEDIAL GOALS 

 

Remedial goals are used to guide the planning of the cleanup and to verify that the implemented action 

has sufficiently mitigated COC concentrations to achieve the RAOs.  The focused HHRA estimated site 

risk from recreational exposure to identified COCs and demarcated the boundaries of the area where the 

target cancer risk level of 1E-05 was exceeded.  For the purpose of this EE/CA, the removal action goal 

for the protection of human health and the environment is to prevent exposure to, or reduce, COC 

concentrations in surface soil (0 to 1 ft) where the target cancer risk level of 1E-05 was exceeded, as 

shown in Figure 2-3.   

 

The MWR use restriction of 14 days, based on estimated site risk identified in the focused HHRA, site-

specific risk-based PRGs were calculated for the individual identified COCs, initially using a 14-day per 

year exposure scenario for lifelong recreational users; as presented in Attachment A.  Because the 

camping park will be opened from Memorial Day (last week in May) through Labor Day (first week of 

September), the site-specific, risk-based remedial goals were adjusted to allow for a longer period of 

exposure, in the event that campers manage to circumvent the MWR time-use restriction.  Attachment A 

presents a number of scenarios that show various cleanup goals necessary to achieve the RIDEM 
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cumulative cancer risk benchmark of 1E-05, using recreational receptor exposures ranging from 14 days 

to 84 days per year. 

   

RIDEM I/C DEC were ultimately selected as the remedial goals for the identified COCs in surface soils at 

the RVCP area, as presented in Table 3-1.  Using these criteria as PRGs is consistent with the current 

and future industrial site use and allows for restricted recreational use, while offering a conservative level 

of protection (up to 56 days/year allowable exposure) to recreational users in the event that a camper 

manages to circumvent the 14-day use restriction established by the MWR office.  RIDEM I/C DECs will 

be used to determine the lateral extent of the soil removal action area and to confirm the depth of the 

removal action area down to 1 ft bgs, and possibly 2 ft bgs if confirmatory sampling during remediation 

indicates removal to 2 ft is warranted.   

 

Surface soils to be addressed by the removal action include areas where: 

 

 Cancer risks levels in excess of 1E-05 were identified  

 COC concentrations in soil exceed the PRGs (RIDEM I/C DECs). 

 

Post-removal action confirmatory samples from the bottom and sidewalls of the 1-foot excavation will be 

analyzed for PAHs and metals and the results will be compared to the RIDEM I/C DEC for all identified 

COCs.  If sample data comparison shows exceedances of these PRGs, the excavation will continue to a 

depth of 2 feet in the area(s) where the exceedances were identified. 

 

3.4 APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 

 

Applicable or relevant and appropriate requirements (ARARs) are federal and state human health and 

environmental requirements used to define the appropriate extent of site cleanup, identify sensitive land 

areas or land uses, develop remedial alternatives, and direct site remediation.  Section 121(d) of the 

CERCLA of 1980 (CERCLA, 42 U.S.C. § 9621[d]), as amended, states that remedial actions at CERCLA 

sites must attain (or the decision document must justify the waiver of) any federal or more stringent state 

environmental standards, requirements, criteria, or limitations determined to be legally applicable or 

relevant and appropriate.  Although Section 121 of CERCLA does not itself expressly require that 

CERCLA removal actions comply with ARARs, the EPA has promulgated a requirement in the NCP 

mandating that CERCLA removal actions “. . . shall, to the extent practicable considering the exigencies 

of the situation, attain applicable or relevant and appropriate requirements under federal environmental or 

state environmental or facility siting laws” (40 CFR, § 300.415[j]).  As the lead federal agency, the Navy 

has primary responsibility for identifying potential ARARs at MRP Site 1.  As the lead regulatory agency, 

EPA has the responsibility for identifying the state ARARs.   
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A requirement may be “applicable” or “relevant and appropriate,” but not both.  Identification of ARARs is 

a site-specific determination involving a two-part analysis: first, a determination of whether a given 

requirement is applicable; then if it is not applicable, whether it is relevant and appropriate.  To constitute 

an ARAR under CERCLA, a requirement must be determined to be substantive, rather than procedural or 

administrative.  Therefore, only the substantive provisions of requirements identified as ARARs in this 

analysis are considered to be ARARs.  Permits are considered procedural or administrative requirements.  

Provisions of generally relevant federal and state statutes and regulations that were determined to be 

procedural or non-environmental, including permit requirements, are not considered to be ARARs.  

CERCLA Section 121(e)(1), 42 U.S.C. § 9621(e)(1), states that “No Federal, State, or local permit shall 

be required for the portion of any removal or remedial action conducted entirely on-site, where such 

remedial action is selected and carried out in compliance with this section.”  The term “on-site” is defined 

for purposes of this ARAR discussion as “the areal extent of contamination and all suitable areas in very 

close proximity to the contamination necessary for implementation of the removal action” (40 CFR § 

300.5).   

 

The NCP defines two types of ARARs: “applicable” requirements, and “relevant and appropriate” 

requirements.  Applicable requirements are those cleanup standards, standards of control, and other 

substantive requirements, criteria, or limitations promulgated under federal or state environmental or 

facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial 

action, or other circumstance found at a CERCLA site.  Only state standards that are more stringent than 

federal standards, have been promulgated at the state level (i.e., are legally enforceable and generally 

applicable), and have been identified by the state in a timely manner may be applicable.   

 

If the jurisdictional prerequisites of the law or regulations are not met, a legal requirement may 

nonetheless be “relevant and appropriate.”  “Relevant and appropriate” requirements are those cleanup 

standards, standards of control, and other substantive requirements under federal and state 

environmental and facility siting laws that, while not “applicable” to a hazardous substance, pollutant, 

contaminant, or remedial action, address situations sufficiently similar to those encountered at the 

CERCLA site so that their use is well suited to the particular site.  As with applicable requirements, only 

state standards that are more stringent than federal standards, have been promulgated at the state level 

(i.e., are legally enforceable and generally applicable), and have been identified by the state in a timely 

manner may be relevant and appropriate.  

 

Other requirements “to be considered” (TBC) are federal and state non-promulgated advisories or 

guidance that are not legally binding and do not have the status of potential ARARs (i.e., they have not 

been promulgated by statute or regulation).  If there are no specific ARARs for a chemical or site 
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condition, or if ARARs are not deemed sufficiently protective, then guidance or advisory criteria should be 

identified and used to ensure the protection of human health and the environment. 

 

Under the description of ARARs set forth in the NCP and the Superfund Amendments and 

Reauthorization Act (SARA), state and federal ARARs are categorized as: 

 

 Chemical-specific ARARs:  health- or risk-based numerical values or methodologies that establish 

cleanup levels for specific contaminants. 

 

 Location-specific ARARs:  requirements that restrict remedial actions based on the characteristics 

of the site or its immediate environs.  These ARARs are intended to limit activities within designated 

areas such as wetlands, floodplains, archaeological sites, sensitive ecosystems, and other protected 

areas. 

 

 Action-specific ARARs:  requirements that pertain to proposed site remedies and govern the 

implementation of the selected site remedy.  They set controls or restrictions on hazardous 

substances or pollutant-related activities. 

 

Tables 3-2 through 3-7 list the ARARs and TBCs that are associated with this EE/CA. 

 

3.5 REMOVAL ACTION SCHEDULE 

 

The removal action schedule will be determined by the Navy in conjunction with USEPA and RIDEM, 

based upon applicable requirements as laid out in the NCP and CERCLA.  The schedule will ensure 

adequate protection of human health and the environment and will be consistent with the NCP and 

CERCLA guidance.  The schedule will be developed and included as part of a Work Plan for the removal 

action to be developed following approval of this EE/CA.  The removal action schedule will include the 

following elements: 

 

 Draft EE/CA 

 Draft Final EE/CA 

 Final EE/CA 

 Action Memorandum 

 Conduct Removal Action 

 Closure Report (draft and final) 
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4.0    IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

4.1   STATUTORY AND POLICY CONSIDERATIONS 

 

Examples of removal actions that are considered appropriate for a non-time-critical removal action are 

identified by the USEPA in the NCP (40 CFR 300.415).  USEPA guidance also recommends the 

identification of a limited number of applicable alternatives for detailed analysis.   

 

General response actions for soil that would meet the RAOs by eliminating, reducing, or controlling potential 

human health and ecological risks are evaluated to identify applicable source removal alternatives.  The 

general categories of response actions include: administrative actions that prevent, reduce, or control 

exposures to COCs; source removal actions that prevent, reduce, or control exposures to COCs; and 

treatment actions that prevent, reduce, or control exposures to COCs. 

 

The NCP identifies the following appropriate engineering controls or removal actions that reduce potential 

human health and ecological risks: 

 

 Fences, warning signs, or other site security precautions. 

 Capping the source to prevent contact and reduce COC migration. 

 Excavation, consolidation, or removal of the source to prevent contact and reduce COC migration. 

 Drainage controls to reduce the migration of COCs. 

 Containment, treatment, disposal, or incineration of source materials to prevent contact and reduce 

COC migration. 

 Application of chemicals to reduce the migration or to minimize its effects. 

 

The NCP recommends the consideration of removal action alternatives that, once implemented, would also 

contribute to the long-term RAOs.  The NCP recommends the consideration of removal alternatives that 

utilize treatment technologies as the preferred alternative. 

 

4.2    DEVELOPMENT OF REMOVAL ACTION ALTERNATIVES 

 

To assess general response actions for site remediation, a variety of available remedial technologies are 

examined and those technologies that warrant further consideration are identified based on the 

applicability of the technology for the site-specific conditions and COC types.  
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RAOs for the MRP Site 1, RVCP Area, were developed to address PAHs and metals in surface soils at 

concentrations exceeding target cancer risk levels and RIDEM I/C DEC.  The following three removal 

action alternatives were developed based on the identified RAOs, ARARs and removal goals: 

 

 Alternative No. 1 - No Action 

 Alternative No. 2 – Land Use Controls (LUCs) and Maintenance of Existing Fence 

 Alternative No. 3 – Excavation with Offsite Disposal, and LUCs 

 

Alternatives that meet the RAOs are considered and are further evaluated based on their effectiveness, 

implementability, and cost.  The effectiveness of an alternative refers to its ability to achieve the RAOs 

within the scope of the removal action.  Effectiveness is evaluated for short-term and long-term protection 

of public health, the community, the environment, and on-site workers; compliance with ARARs, and 

reduction of toxicity, mobility, and volume of COCs through treatment.  Short-term effectiveness 

addresses the risks during remedy implementation, before RAOs have been met, while long term 

effectiveness addresses the risks after implementation, after the RAOs have been met.  

 

Implementability refers to the technical and administrative feasibility of the alternative, the availability of 

required services and materials, and regulatory and community acceptance.  The cost evaluation 

compares the cost for the various alternatives in terms of direct and indirect capital costs, as well as the 

expected operation and maintenance (O&M) costs.  The costs presented in this EE/CA are based on 

vendor quotes, cost estimating software, engineering judgment, and experience on similar projects. 

 

4.3 ALTERNATIVE NO. 1:  NO FURTHER ACTION 

 

By definition under the NCP and USEPA guidance, the “No Action” alternative is used as a baseline for 

comparison against other removal alternatives that incorporate removal actions.  Since the Navy has 

already implemented a removal action (engineering controls) by installing a fence around the Site, this 

alternative is designated as the “no further action” alternative.  The fence would not be removed and the 

Site soil would remain “as is” in the present location and condition.  This alternative provides a basis for 

comparison of other remedial alternatives and is required to be evaluated in accordance with CERCLA.   

 

4.3.1 Effectiveness 

 

The “No Action” alternative would not be effective because it does not reduce COC concentrations, 

toxicity, mobility, or volume.  Although the “No Action” alternative would not pose new hazards to the 

community or site workers, it may result in increased community exposure in the long-term due to 

potential COC migration.  COCs could leach into the groundwater or be transported to Narragansett Bay 
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by surface water runoff or erosional factors.  This alternative does not achieve the RAOs developed for 

the site. 

 

4.3.2 Implementability 

 

The “No Action” alternative is readily implementable in a technical sense because no actions would be 

taken; however, this alternative is not implementable in an administrative sense because it would not 

achieve the site RAOs. 

 

4.3.3 Cost 

 

There would be no capital costs because no actions would be taken.  O&M costs would be nominal and 

would consist primarily of fence inspections and maintenance.   

 

4.4 ALTERNATIVE NO. 2:  LUCs AND MAINTENANCE OF EXISTING FENCE 

 

Alternative 2 relies on LUCs (e.g., deed restrictions/base instruction, fencing and signage) to limit 

potential exposure to COCs in surface soil by restricting access, future use, activities and development of 

the Site.  This alternative does not utilize engineered treatment, removal, or containment to address 

contaminated soils.   

 

4.4.1 Effectiveness 

 

This alternative would reduce the potential risk to human health by placing LUCs to restrict access to soils 

contaminated by PAHs and metals in the RVCP area.  The alternative is protective of human health in the 

short term, and would also offer some long term protection once the LUCs are implemented and properly 

maintained.  There would be no significant reduction in toxicity, mobility and volume of contaminants 

since no active treatment technologies would be employed.  Any reduction in contaminant concentrations 

would be moderately low and would be limited to what (if any) occurs due to natural degradation.  This 

alternative prevents receptors from gaining access to the fenced-in contaminated area, but does not 

prevent or reduce COC migration beyond the fenced area.  COCs could leach into the groundwater or be 

transported to Narragansett Bay through erosion and by surface water runoff.  In addition, this alternative 

complies with the location-specific ARARs presented in Table 3-4, but does not comply with the chemical-

specific ARARs in Table 3-3. 
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4.4.2 Implementability 

 

Alternative 2 is readily implementable and would involve placement of additional warning signs, and 

maintenance and periodic inspections of the signs and the existing fence.  The purchase and placement, 

of signs would be easily implemented given the availability of materials and qualified contractors.  The 

administrative processes that are necessary to implement LUCs and a long term management plan 

currently exist and can be easily executed.  

 

4.4.3 Cost 

 

A detailed estimate of capital, O&M, and present-worth costs for Alternative 2 is provided in Table 4-1.  

Present-worth costs were developed for a 30-year period at a 2.3 percent discount rate.  The total cost for 

this alternative is estimated to be approximately $200,000 over 30 years. 

 

4.5 ALTERNATIVE NO. 3:  EXCAVATION WITH OFF-SITE DISPOSAL, AND LUCs 

 

In Alternative No. 3, soil at locations where COC concentrations exceed the cleanup goals presented in 

Table 3-1 would be excavated and transported off-site to a licensed treatment, storage and disposal 

facility (TSDF) for final disposal, following waste characterization sampling.  Based on experience with 

soil removal actions at other NAVSTA Newport sites, it is assumed for this EE/CA that the excavated soil 

can be disposed of as a non-hazardous material.  Confirmatory sampling of the base and sidewalls of the 

excavated area would also be conducted as part of the excavation activities to ensure that remedial goals 

are achieved.   

 

The horizontal extent (i.e. footprint) of the excavation has already been determined by the focused HHRA 

which calculated individual cancer risk for samples collected in the RVCP, as shown in Figure 4-1.  The 

lateral extent of the affected soil is estimated to cover an area of approximately a 33,414 ft2.  The 

available sampling data show elevated COC concentrations mainly within the 0 to 6-inch depth-interval, 

but up to a depth of 1 ft bgs in some locations.  Deeper soil data for the RVCP area indicate that COC 

concentrations are below RIDEM criteria.   

 

Based on the existing data, soil in this area would be excavated to an initial depth of 1 ft bgs.  

Confirmatory samples collected from the bottom and sidewalls of the excavation would be analyzed for 

PAHs and metals and the results would be compared to the RIDEM I/C DEC.  These results are listed in 

Table 3-1 as removal goals for identified COCs in site soil.  If the data comparison shows exceedances of 

the RIDEM I/C DEC criteria, additional excavation would be conducted, to a maximum depth of 2 feet in 
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the area(s) where the exceedances occur.  New confirmatory samples would be collected, and the data 

screened as described above.   

 

If confirmatory soil sampling determines that the RAOs have been achieved after 1 ft of soil has been 

excavated, or when 2 feet of soil have been removed from areas that require additional excavation, the 

Site would be restored by backfilling the excavated area with clean fill.  Backfill material would meet 

specifications for cleanliness and structural stability through fill source origin letters and geotechnical 

data.  The backfilled area would be covered with six inches of topsoil, regraded to the approximate 

original elevation, and re-vegetated to provide adequate drainage of the site and to minimize erosion 

within the area.  Appropriate erosion control and dust control measures would be installed and maintained 

in the excavation and staging areas until the area has been re-vegetated.   

 

For costing purposes in this EE/CA, it is assumed that the average depth of excavation would be 

1.0 ft bgs, although the actual depth will be based on the results of the confirmatory samples and could 

potentially extend to a maximum of 2 ft bgs, especially in the northern part of the RVCP area where the 

firing range was located.  The depth to groundwater in this area is generally between 5 and 12 ft bgs; 

therefore, the excavation area should not require dewatering.   

 

Following excavation and restoration activities, LUCs would be implemented to restrict the duration of 

camping to 14 days and to prevent activities (e.g., digging or other intrusive activities) which would 

compromise the backfill material placed in the excavation footprint.  The major components of Alternative 

No. 3 are listed below and include: 

 

 Mobilization/demobilization 

 Additional delineation sampling 

 Site clearing (removal of existing fences) 

 Excavation 

 Offsite disposal  

 Site restoration 

 LUCs Implementation and Maintenance 

 

4.5.1 Effectiveness 

 

Excavation is a well-proven remedial option and would be effective for remediating soil at the Site.  

Control of fugitive dust may be required during excavation to protect on-site workers and the surrounding 

community.  Excavation, combined with subsequent offsite treatment and/or disposal, would be a 

permanent solution and would attain the RAOs for the protection of human health and the environment, 
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and the prevention of the migration of contaminants.  The alternative is protective of human health in the 

short term, and would also offer long term protection once the LUCs are implemented and properly 

maintained.  This alternative complies with the ARARs. 

 

4.5.2 Implementability 

 

Excavation is a readily implementable technology for soil at the site and has been used successfully at 

other areas of NAVSTA Newport.  Excavation contractors are readily available and TSDFs are available 

for offsite disposal of the excavated materials.  Transportation and TSDF requirements must and can be 

met for offsite disposal of the excavated materials.  No special construction or operational issues exist to 

technically implementing this option.  Although no onsite permits would be required for CERCLA work, 

because the work area is located near the coastline, additional coordination among state and local 

agencies may be required particularly in regards to Coastal Zone Management provisions.  

 

LUCs for Alternative 3 would be readily implementable and would involve camping rules containing 

restrictions on stay durations and a list of unpermitted activities.  In addition, periodic inspections would 

be conducted of the grass covered backfill area to verify its condition.  The administrative processes that 

are necessary to implement LUCs and a long term management plan currently exist and can be easily 

executed.  

 

4.5.3 Cost 

 

The relative costs may range from moderate to high if dewatering (not expected) is required and based 

on the quantity of material that must be transported to TSDFs.  The estimated cost for this alternative is 

presented in Table 4-2 and is expected to be approximately $841,360.  Excavation of contaminated 

portions of the Site would render the site suitable for the intended restricted recreational use.  LUCs 

inspections and Five-Year Reviews will be included in subsequent O&M costs associated with this 

alternative. 
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5.0    COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES 

The results of the comparative analysis of the alternatives are presented in Table 5-1.  Each of the three 

alternatives are technically feasible to implement, but because the No Action Alternative (Alternative No. 

1) would not achieve primary evaluation criteria, it is not implementable in an administrative sense.  The 

alternatives vary in terms of cost, protectiveness, effectiveness, and ability to meet the RAOs.  Alternative 

No. 1 does not meet RAOs and would be the least effective and the least protective of human health and 

the environment because elevated COC concentrations in soil would not be mitigated.  Because 

Alternative No. 1 includes no actions, it also has the lowest cost. Alternative No. 2 (LUCs and 

Maintenance of Existing Fence) partially meets the RAOs and partially complies with the ARARs.  

Although these institutional and engineering controls could be implemented to prevent exposure to 

elevated COC concentrations, this alternative would not reduce COC migration.  The elevated COC 

concentrations would remain in soil and the Site would not be suitable for unlimited use and unrestricted 

exposure, nor for recreational use.  Instead, Alternative No. 2 would require implementation of LUCs, and 

a Site maintenance program in perpetuity.  

 

Alternative No. 3 (Excavation with Offsite Disposal, and LUCs) meets the RAOs and complies with the 

ARARs.  Alternative No. 3 offers the greatest protection of human health and the environment and would 

be the most effective in the long-term because COCs would be removed and the Site would be rendered 

suitable for its intended use as a restricted recreational area within an industrial/commercial facility.  LUCs 

would be required to confirm the integrity of the backfilled camping area and camping restrictions 

(duration of stay and prohibited activities).  There would be O&M costs associated with annual LUC 

inspections and Five Year Reviews.  Capital costs associated with Alternative No. 3 are higher than those 

for Alternative No. 2, but with the removal of the existing chain-link fence, the entire camping area will be 

accessible to recreational users.    
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6.0    RECOMMENDED REMOVAL ACTION ALTERNATIVE 

Based on the comparative analysis of the three removal action alternatives, the Navy believes that 

Alternative No. 3 – Excavation with Offsite Disposal and LUCs – would be the most effective option for 

achieving the RAOs, protecting human health and the environment, and facilitating property reuse as a 

recreational area.  This alternative best satisfies the evaluation criteria and would provide a more 

permanent site remedy than the other alternatives.  This alternative is estimated to cost approximately 

$841,360 and the removal action would take approximately three to four months to complete.  Planning, 

implementation, and reporting associated with this remedy would take approximately two to three months 

and the field effort would take approximately one month.   

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

TABLES 



TABLE 2-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (MAY, 2009)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001

LOCATION ID CRP-SB01 CRP-SB09

SAMPLE DATE 05/12/09 05/12/09

TOP DEPTH 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT

QC NORMAL NORMAL

VOLATILES (UG/KG)

2-BUTANONE 10000000 2800000 72  UJ 80  UJ

ACETONE 7800000 6100000 72  UJ 80  UJ

BENZENE 2500 1100 7.2  U 8  U

BROMODICHLOROMETHANE 10000 280 7.2  U 8  U

CARBON DISULFIDE 67000 7.2  U 8  U

CHLOROFORM 1200 300 7.2  U 8  U

CIS-1,2-DICHLOROETHENE 630000 78000 7.2  U 8  U

ETHYLBENZENE 71000 5700 7.2  U 8  U

ISOPROPYLBENZENE 27000 220000 7.2  U 8  U

METHYL CYCLOHEXANE 7.2  U 8  U

METHYLENE CHLORIDE 45000 11000 14  U 16  U

TETRACHLOROETHENE 12000 570 7.2  U 8  U

TOLUENE 190000 500000 7.2  U 8  U

TOTAL 1,2-DICHLOROETHENE 70000 7.2  U 8  U

TOTAL XYLENES 110000 60000 7.2  U 8  U

TRICHLOROETHENE 13000 2800 7.2  U 8  U

VINYL CHLORIDE 20 60 14  U 16  U

SEMIVOLATILES (UG/KG)

1,1-BIPHENYL 800 390000 2000  U 300  J

2-METHYLNAPHTHALENE 29000 31000 2000  U 1400  J

ACENAPHTHENE 29000 340000 2000  U 15000

ACENAPHTHYLENE 23000 340000 2000  U 2000  U

ANTHRACENE 29000 1700000 2000  U 16000  J

BENZO(A)ANTHRACENE 900 150 1100  J 91000  J

BENZO(A)PYRENE 400 15 1700 120000

BENZO(B)FLUORANTHENE 900 150 1200  J 130000

BENZO(G,H,I)PERYLENE 800 170000 1300  J 78000

BENZO(K)FLUORANTHENE 900 1500 280  J 47000

CARBAZOLE 4000  U 11000

CHRYSENE 400 15000 1600  J 100000  J

DIBENZO(A,H)ANTHRACENE 400 15 400  U 22000  J

DIBENZOFURAN 2000  U 3500

FLUORANTHENE 20000 230000 870  J 110000  J

FLUORENE 28000 230000 2000  U 6100

INDENO(1,2,3-CD)PYRENE 900 150 1400  J 81000

NAPHTHALENE 29000 3900 2000  U 3700

N-NITROSODIPHENYLAMINE 99000 2000  U 2000  U

PHENANTHRENE 29000 170000 620  J 63000

PYRENE 1100 170000 1500  J 120000

PAL RES RSL

W5211740F

RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (MAY, 2009)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001

LOCATION ID CRP-SB01 CRP-SB09

SAMPLE DATE 05/12/09 05/12/09

TOP DEPTH 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT

QC NORMAL NORMAL

PAL RES RSL

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000 1.2  J 3.6  J

4,4'-DDE 1400 1.2 30

4,4'-DDT 21 1700 3.4  J 62

ALPHA-BHC 77 0.4  U 0.41  U

ALPHA-CHLORDANE 500 1600 0.4  U 0.41  U

AROCLOR-1260 371 220 19 20  U

DIELDRIN 4.9 30 3  UJ 7  UJ

ENDOSULFAN I 37000 0.4  U 0.41  U

ENDOSULFAN II 37000 0.8  U 0.81  U

ENDOSULFAN SULFATE 37000 0.8  U 0.81  U

ENDRIN 1800 0.8  U 0.81  U

ENDRIN ALDEHYDE 1800 0.8  U 0.81  U

ENDRIN KETONE 1800 0.8  U 0.81  U

GAMMA-BHC (LINDANE) 520 0.79 5.3

GAMMA-CHLORDANE 500 1600 0.4  U 0.41  U

HEPTACHLOR EPOXIDE 53 0.4  U 0.41  U

PROPELLANTS (MG/KG)

2,4-DINITROTOLUENE 0.9 1.6 NA NA

NITROGLYCERIN 6.1 0.61 NA NA

METALS (MG/KG)

ALUMINUM 7700 13400  J 11100  J

ANTIMONY 0.27 3.1 1.8  UJ 2.2  J

ARSENIC 7 0.39 13.6  J 15.1  J

BARIUM 330 1500 25.9  J 37  J

BERYLLIUM 0.4 16 0.33  J 0.36  J

CADMIUM 0.36 7 0.45 0.5

CALCIUM 2310  J 14200  J

CHROMIUM 26 280 19.4  J 13.4  J

COBALT 13 2.3 15.3 8.5

COPPER 28 310 25.2 22.5

IRON 5500 31200 20100

LEAD 11 400 438  J 572  J

MAGNESIUM 3810  J 4590  J

MANGANESE 220 180 543 311

MERCURY 0.1 0.43 0.03  J 0.067

NICKEL 38 150 31.3 16.5

POTASSIUM 338  J 497  J

SELENIUM 0.52 39 0.44 0.63

SILVER 4.2 39 0.18  U 0.1  J

SODIUM 292  U 301  U

VANADIUM 7.8 39 18.8 19.2

ZINC 46 2300 124 217

PETROLEUM HYDROCARBONS (MG/KG)

DIESEL RANGE ORGANICS 500 200 5600

GASOLINE RANGE ORGANICS 500 3.2  U 3.5  U

Notes:

PAL - Project Action Limit = Lower of RIDEM Direct Exposure Criteria for Residential Soil and ORNL and Eco SSL

W5211740F

RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-2
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 3

SAMPLE ID CRP-
SS100-
0006

CRP-
SS100-
0612

CRP-
SS101-
0006

CRP-
SS101-
0006-D

CRP-
SS101-
0006-AVG

CRP-
SS102-
0006

CRP-
SS102-
0612

CRP-
SS103-
0006

CRP-
SS104-
0006

CRP-
SS104-
0612

CRP-
SS105-
0006

CRP-
SS106-
0006

CRP-
SS106-
0612

CRP-
SS107-
0006

CRP-
SS108-
0006

LOCATION ID CRP-
SS100

CRP-
SS100

CRP-
SS101

CRP-
SS101

CRP-
SS101

CRP-
SS102

CRP-
SS102

CRP-
SS103

CRP-
SS104

CRP-
SS104

CRP-
SS105

CRP-
SS106

CRP-
SS106

CRP-
SS107

CRP-
SS108

SAMPLE DATE 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

TOP DEPTH 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT

BOTTOM DEPTH 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT

SACODE NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

QC TYPE PAL NM NM NM FD NM NM NM NM NM NM NM NM NM NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123 3.13  J 1.19  J 0.793  J 0.669  J 0.731  J 3.11  J 2.68  J 2.9  J 1.26  J 0.17  U 2.02 0.292  J 0.164  U 0.174  U 0.189  U

ACENAPHTHENE 43 35 15.7 6.42 6.23 6.325 26.2 37.1 18.4 14.4 0.436 20.9 0.919 0.164  U 0.174  U 0.244  J

ACENAPHTHYLENE 23 4.78  U 0.247  J 0.795  U 1.01  U 0.9025  U 4.33  U 4.26  U 4.36  U 0.88  U 0.17  U 0.935  U 0.1  J 0.0982  J 0.071  J 0.189  U

ANTHRACENE 35 45.1 22.8 10.1 10.8 10.45 35 57.1 28.2 23.4 0.701 32.6 2.07 0.115  J 0.15  J 0.471

BAP EQUIVALENT-HALFND 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913

BAP EQUIVALENT-POS 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913

BENZO(A)ANTHRACENE 0.9 258 93.2 76.2 78.4 77.3 242 239 223 114 4.65 207 40 0.609 0.441 3.55  J

BENZO(A)PYRENE 0.4 293 107 76.5 81.9 79.2 244 260 223 107 5.28 191 33.1 0.624 0.342  J 3.85  J

BENZO(B)FLUORANTHENE 0.9 264 115 62.6 72.4 67.5 222 270 172 108 4.95 185 16.5 0.585 0.364 3.34  J

BENZO(G,H,I)PERYLENE 0.8 223 87.2 52.5 50.3 51.4 169 178 144 71.8 3.98 114 14.3 0.411 0.224  J 2.49  J

BENZO(K)FLUORANTHENE 0.9 89 40 21.8 25.1 23.45 80.1 108 59.6 39.2 1.86 66.7 4.63 0.241  J 0.154  J 1.21  J

CHRYSENE 0.4 316 95.7 96.2 108  J 102.1  J 300 255 303 129 6.44 254 54.6 0.901 0.632 5.03  J

DIBENZO(A,H)ANTHRACEN
E

0.4 57.9 21.1 15.6 13.7 14.65 49.9 46.1 47.3 23 1.12 40.6 4.43 0.109  J 0.0672  J 0.674

FLUORANTHENE 20 277 137 64.1 73.6 68.85 214 332 165 128 5.1 178 11 0.74 0.761 3.2

FLUORENE 28 18 9.88 4.01 3.47 3.74 13.1 23.8 12.3 9.79 0.255  J 14.4 0.527 0.164  U 0.0526  J 0.164  J

INDENO(1,2,3-CD)PYRENE 0.9 211 92.8 49.8 52 50.9 163 202 124 79.4 3.81 123 7.56 0.366 0.222  J 2.29  J

NAPHTHALENE 54 8.21  J 3.2 1.31  J 2.24 1.775  J 7.49  J 5.44  J 8.21  J 1.9 0.0878  J 2.5 0.43 0.164  U 0.174  U 0.0686  J

PHENANTHRENE 40 184 90.1 43.7 41.9 42.8 129 208 112 85.1 3 118 13 0.406 0.612 1.91  J

PYRENE 13 316 126 77.9 83.8 80.85 258 296 227 124 5.28 195 41.8 0.884 0.81 3.91  J

METALS (MG/KG)

LEAD 150 150 112 272 304 288 181 158 183 208 63.1 265 502 154 63.4 76

W5211740F

PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-2
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

QC TYPE PAL

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE 0.9

BENZO(A)PYRENE 0.4

BENZO(B)FLUORANTHENE 0.9

BENZO(G,H,I)PERYLENE 0.8

BENZO(K)FLUORANTHENE 0.9

CHRYSENE 0.4

DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20

FLUORENE 28

INDENO(1,2,3-CD)PYRENE 0.9

NAPHTHALENE 54

PHENANTHRENE 40

PYRENE 13

METALS (MG/KG)

LEAD 150

CRP-
SS108-
0006-D

CRP-
SS108-
0006-AVG

CRP-
SS108-
0612

CRP-
SS109-
0006

CRP-
SS110-
0006

CRP-
SS110-
0612

CRP-
SS111-
0006

CRP-
SS112-
0006

CRP-
SS112-
0612

CRP-
SS113-
0006

CRP-
SS114-
0006

CRP-
SS114-
0612

CRP-
SS115-
0006

CRP-
SS115-
0006-D

CRP-
SS115-
0006-AVG

CRP-
SS108

CRP-
SS108

CRP-
SS108

CRP-
SS109

CRP-
SS110

CRP-
SS110

CRP-
SS111

CRP-
SS112

CRP-
SS112

CRP-
SS113

CRP-
SS114

CRP-
SS114

CRP-
SS115

CRP-
SS115

CRP-
SS115

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT

0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT

DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

FD NM NM NM NM NM NM NM NM NM NM NM NM FD NM

0.186  U 0.1875  U 0.174  U 0.108  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0472  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.157  J 0.2005  J 0.174  U 0.976 0.133  J 0.142  J 0.184  U 0.0834  J 0.283  J 0.147  J 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.186  U 0.1875  U 0.174  U 0.181  U 0.176  U 0.156  U 0.184  U 0.162  U 0.156  U 0.176  U 0.059  J 0.148  U 0.369  D 0.118  J 0.2435  J

0.227  J 0.349  J 0.0722  J 1.81 0.237  J 0.256  J 0.184  U 0.148  J 0.5 0.262  J 0.165  U 0.148  U 0.194  J 0.0676  J 0.1308  J

2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.151696 1.17533 0.45443 0.81488

2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.076956 1.17533 0.35693 0.76613

1.35  J 2.45  J 0.949 10.6 1.57 1.77  J 0.202  J 0.948  J 9.31  J 1.33  J 0.264  J 0.0592  J 0.823  J 0.251  J 0.537  J

1.7  J 2.775  J 0.854 11.6 1.8 1.98 0.25  J 1.12 7.47 1.66 0.287  J 0.0592  J 0.785  J 0.277  J 0.531  J

1.67  J 2.505  J 0.607 11 1.7 1.87 0.245  J 1.01 5.03 1.7 0.282  J 0.0697  J 0.92  J 0.341  J 0.6305  J

1.17  J 1.83  J 0.542 7.77 1.25 1.49 0.254  J 0.83 4.18 1.29 0.203  J 0.0632  J 0.553 0.216  J 0.3845  J

0.658  J 0.934  J 0.184  J 4.22 0.617 0.672 0.0818  J 0.399 1.25 0.651 0.114  J 0.148  U 0.36 0.112  J 0.236  J

2.11  J 3.57  J 2.21 14.3 2.25 2.5  J 0.345  J 1.5  J 21.3  J 1.7  J 0.396  J 0.106  J 1.53  J 0.51  J 1.02  J

0.268  J 0.471  J 0.217  J 2.37 0.324  J 0.374 0.0557  J 0.216  J 2.04 0.263  J 0.0518  J 0.148  U 0.154  J 0.195  U 0.154  J

1.92 2.56 0.48 10.9 1.72 1.94 0.291  J 1.07 3.74 1.9 0.365 0.0904  J 1.85  J 0.534  J 1.192  J

0.0846  J 0.1243  J 0.174  U 0.651 0.0782  J 0.083  J 0.184  U 0.162  U 0.166  J 0.0832  J 0.165  U 0.148  U 0.078  J 0.195  U 0.078  J

1.16  J 1.725  J 0.378 8.12 1.23 1.29 0.215  J 0.81 2.63 1.36 0.201  J 0.0476  J 0.569 0.191  J 0.38  J

0.186  U 0.0686  J 0.174  U 0.15  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0582  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

1.03  J 1.47  J 0.309  J 6.73 0.908 1.01 0.153  J 0.592 2.59 0.953 0.17  J 0.148  U 1.42  J 0.29  J 0.855  J

1.92  J 2.915  J 0.708 11 1.82 2.11 0.306  J 1.18 6.9 1.78 0.442 0.0996  J 2.26  J 0.651  J 1.4555  J

60.1 68.05 31.6 222 116 109 60.4 58 47.4 49.3 75.7 25.7 64.2 72.7 68.45

W5211740F

PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-2
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 3 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

QC TYPE PAL

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE 0.9

BENZO(A)PYRENE 0.4

BENZO(B)FLUORANTHENE 0.9

BENZO(G,H,I)PERYLENE 0.8

BENZO(K)FLUORANTHENE 0.9

CHRYSENE 0.4

DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20

FLUORENE 28

INDENO(1,2,3-CD)PYRENE 0.9

NAPHTHALENE 54

PHENANTHRENE 40

PYRENE 13

METALS (MG/KG)

LEAD 150

CRP-
SS116-
0006

CRP-
SS116-
0612

CRP-
SS117-
0006

CRP-
SS118-
0006

CRP-
SS118-
0612

CRP-
SS119-
0006

CRP-
SS120-
0006

CRP-
SS120-
0612

CRP-
SS121-
0006

CRP-
SS122-
0006

CRP-
SS122-
0006-D

CRP-
SS122-
0006-AVG

CRP-
SS122-
0612

CRP-
SS123-
0006

CRP-
SS116

CRP-
SS116

CRP-
SS117

CRP-
SS118

CRP-
SS118

CRP-
SS119

CRP-
SS120

CRP-
SS120

CRP-
SS121

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS123

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT

0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL

NM NM NM NM NM NM NM NM NM NM FD NM NM NM

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.0499  J 0.314  J 0.201  J 0.2575  J 0.162  U 0.0733  J

0.192  U 0.172  U 0.221  U 0.09  J 0.0676  J 0.168  U 0.0762  J 0.152  U 0.0522  J 0.218  J 0.128  J 0.173  J 0.162  U 0.0958  J

0.278354 0.244679 0.525839 0.726172 0.489487 0.408762 0.600235 0.218876 0.756981 1.06166 0.668005 0.864833 0.20004 0.741116

0.182354 0.158679 0.415339 0.726172 0.489487 0.324762 0.600235 0.142876 0.756981 1.06166 0.668005 0.864833 0.11904 0.741116

0.14  J 0.137  J 0.318  J 0.45  J 0.349  J 0.25  J 0.361  J 0.118  J 0.559  J 0.878  J 0.423  J 0.6505  J 0.0828  J 0.507  J

0.141  J 0.121  J 0.324  J 0.504 0.333  J 0.249  J 0.412 0.109  J 0.528 0.713 0.439 0.576 0.0923  J 0.521

0.159  J 0.14  J 0.353  J 0.582 0.377 0.301  J 0.476 0.129  J 0.58 0.885 0.596 0.7405 0.11  J 0.568

0.105  J 0.0887  J 0.219  J 0.361 0.235  J 0.184  J 0.305  J 0.0909  J 0.382 0.52 0.341  J 0.4305  J 0.0715  J 0.353

0.0654  J 0.0603  J 0.15  J 0.225  J 0.148  J 0.12  J 0.176  J 0.0608  J 0.255  J 0.326  J 0.208  J 0.267  J 0.0499  J 0.233  J

0.2  J 0.206  J 0.439  J 0.622  J 0.507  J 0.362  J 0.575  J 0.168  J 0.731  J 1.3  J 0.725  J 1.0125  J 0.151  J 0.686  J

0.192  U 0.172  U 0.221  U 0.0788  J 0.0596  J 0.168  U 0.0714  J 0.152  U 0.0737  J 0.115  J 0.0913  J 0.10315  J 0.162  U 0.0758  J

0.241 0.284  J 0.481 0.678 0.52 0.384 0.582 0.221  J 0.857 1.47 0.889 1.1795 0.156  J 0.81

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.0602  J 0.173  U 0.0602  J 0.162  U 0.149  U

0.106  J 0.0917  J 0.223  J 0.373 0.223  J 0.191  J 0.308  J 0.084  J 0.381 0.528 0.33  J 0.429  J 0.0681  J 0.338

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.113  J 0.15  J 0.202  J 0.338  J 0.24  J 0.183  J 0.291  J 0.0778  J 0.299 0.84  J 0.467  J 0.6535  J 0.0758  J 0.295  J

0.218  J 0.259  J 0.502 0.633 0.524 0.375 0.548 0.197  J 0.891 1.81  J 1.06  J 1.435  J 0.19  J 0.955

48.5 28.5 96.6 118 82.5 61.9 59.5 45.2 23.2 100 157 128.5 22.7 36

W5211740F

PAL - PROJECT ACTION LIMIT = RIDEM DIRECT EXPOSURE CRITERIA FOR RESIDENTIAL SOIL
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; NA-NOT ANALYZED CTO WE52



TABLE 2-3 
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL 

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND

Parameter
Frequency 

of Detection

Minimum 
Detected 

Concentration

Maximum 
Detected 

Concentration

Average 
Positive 
Detects

Average all 
Concentrations

RIDEM Soil 
Residential 

Direct 
Exposure 
Criteria

Background 
Concentration

COPC

Metals(mg/kg)
ALUMINUM 2/2 11100 13400 12000 12000 7700 N NA 11800 YES
ARSENIC 2/2 13.6 15.1 14 14 0.39 C 7 4.03 YES
CHROMIUM 2/2 13.4 19.4 16 16 0.29 C 390 9.87 YES
COBALT 2/2 8.5 15.3 12 12 2.3 N NA 2.87 YES
IRON 2/2 20100 31200 26000 26000 5500 N NA 13800 YES
LEAD 38/38 22.7 572 130 130 400 150 10.8 YES
MANGANESE 2/2 311 543 430 430 180 N 390 141 YES
Semivolatiles(mg/kg)
BAP EQUIVALENT 38/38 0.0770 425.4 65 65 0.015 C 0.4 NA YES
BENZO(A)ANTHRACENE 38/38 0.0592 258 43 43 0.15 C 0.9 NA YES
BENZO(A)PYRENE 38/38 0.0592 293 45 45 0.015 C 0.4 NA YES
BENZO(B)FLUORANTHENE 38/38 0.0697 270 42 42 0.15 C 0.9 NA YES
BENZO(G,H,I)PERYLENE 38/38 0.0632 223 31 31 170 N 0.8 NA YES
BENZO(K)FLUORANTHENE 37/38 0.0499 108 15 15 1.5 C 0.9 NA YES
CHRYSENE 38/38 0.106 316 52 52 15 C 0.4 NA YES
DIBENZO(A,H)ANTHRACENE 30/38 0.0518 57.9 11 8.8 0.015 C 0.4 NA YES
FLUORANTHENE 38/38 0.0904 332 44 44 230 N 20 NA YES
INDENO(1,2,3-CD)PYRENE 38/38 0.0476 211 31 31 0.15 C NA NA YES
NAPHTHALENE 14/38 0.0582 8.21 3.1 1.2 3.6 C 54 NA YES
PHENANTHRENE 37/38 0.0758 208 29 28 170 N 13 NA YES
PYRENE 38/38 0.0996 316 48 48 170 N 13 NA YES
Notes:

C = Carcinogen

EPA = Environmental Protection Agency

N = Noncarcinogen

NA = Not Available

ND = Non-detect

RIDEM = Rhode Island Department of Environmental Management

EPA Soil 
Residential 

Screening Level
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TABLE 3-1 
SOIL REMOVAL ACTION GOALS

RECREATIONAL VEHICLE CAMPING AREA
MRP SITE 1, CARR POINT, 

NAVSTA NEWPORT, RHODE ISLAND

Parameter
Maximum 
Detected 

Concentration

Project 
Remediation 

Goal1

PAHs(mg/kg)

Benzo(a)anthracene 258 7.8

Benzo(a)pryene 293 0.8
Benzo(b)fluoranthene 270 7.8
Benzo(k)fluoranthene 108 78
Chrysene 316 780
Dibenzo(a,h)anthracene 57.9 0.8
Indeno(1,2,3-cd)pyrene 211 7.8
Metals (mg/kg)

Arsenic 15.1 7-152

Chromium 19.4 10,000
Lead 572 500

Notes:

1 - Cleanup Goal represents the RIDEM Industrial/Commercial 
Direct Exposure Criteria

2- Arsenic standard of 7ppm is set at statistical 95% UCL of 
natural background data across State.  For Remedial project, an 
average source area arsenic level between 7 and 15 ppm may be 
addressed by encapsulation with four inches of clean soil and 
recording of an appropriate ELUR (RIDEM Rules and 
Regulations, Section 12.04, November 2011)

Carcinogenic PAHs were determined to be the primary cancer 
risk drivers.

Arsenic and chromium were selected based on concentrations 
from two samples that were shown to contribute to cancer risk.

Lead was selected because two samples exceeded RIDEM I/C 
DEC.
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TABLE 3-2 
CHEMICAL-SPECIFIC ARARs AND TBCs - ALTERNATIVE 1 - NO ACTION  

RECREATIONAL VEHICLE CAMPING PARK AREA 
MRP SITE 1, CARR POINT 

NAVAL STATION NEWPORT, RHODE ISLAND 
PAGE 1 OF 2 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Soil EPA Human Health Assessment 
Cancer Slope Factors (CSFs). 

These are guidance values used 
to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

Were used to compute the individual 
incremental cancer risk resulting from 
exposure to carcinogenic contaminants in 
site media and the site-specific PRG which 
will be used in the removal action.  The no 
action alternative would not prevent 
exposure to soil contaminants exceeding 
risk levels.  

To Be 
Considered 

Soil Reference Dose (RfD) Guidance used to compute 
human health hazard resulting 
from exposure to non-
carcinogens in site media. 

Were used to calculate potential non-
carcinogenic hazards caused by exposure 
to contaminants.  The no action alternative 
would not prevent exposure to soil 
contaminants exceeding risk levels. 

To Be 
Considered 

Soil Guidelines for Carcinogen Risk 
Assessment EPA/630/P-03/001F   
(March 2005) 

Guidance for assessing cancer 
risk. 

Were used to calculate potential 
carcinogenic risks caused by exposure to 
contaminants and the site-specific PRG 
which will be used in the removal action.  
The no action alternative would not prevent 
exposure to soil contaminants exceeding 
risk levels. 

To Be 
Considered 

Soil Supplemental Guidance for 
Assessing Susceptibility from Early-
Life Exposure to Carcinogens    
EPA/630/R-03/003F  (March 2005)  

Guidance of assessing cancer 
risks to children. 

Were used to calculate potential 
carcinogenic risks to children caused by 
exposure to contaminants and the site-
specific PRG which will be used in the 
removal action.  The no action alternative 
would not prevent exposure to soil 
contaminants exceeding risk levels. 

To Be 
Considered 



TABLE 3-2 
CHEMICAL-SPECIFIC ARARs AND TBCs - ALTERNATIVE 1 - NO ACTION  

RECREATIONAL VEHICLE CAMPING PARK AREA 
MRP SITE 1, CARR POINT 

NAVAL STATION NEWPORT, RHODE ISLAND 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL (Continued) 

Soil Recommendations of the Technical 
Review Workgroup for Lead for an 
Approach to Assessing Risks 
Associated with Adult Exposure to 
Lead in Soil 

EPA guidance for evaluating the 
risks posed by lead in soil 

Were used to calculate risk from lead-
impacted soil exceeding adult (and child) 
risk levels in residential use scenarios.   
The no action alternative would not prevent 
exposure to soil contaminants exceeding 
risk levels. 

To Be 
Considered 

STATE 

Soil Rules and Regulations for the 
Investigation and Remediation of 
Hazardous Material Releases 
(Short Title: Remediation 
Regulations), CRIR 12-180-001, 
DEM-DSR-01-93, Sections 8.02  
 

These regulations set 
remediation standards for 
contaminated media. These 
standards are applicable to a 
CERCLA remedy when they are 
more stringent than federal 
standards.   Establishes criteria 
for both direct contact and 
leachability of contaminants in 
soil. 

The no action alternative would not prevent 
exposure to soil contaminants exceeding 
these standards. 

Applicable 

 



 
TABLE 3-3 

POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs – ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE 
RECREATIONAL VEHICLE CAMPING PARK AREA 

MRP SITE 1, CARR POINT 
NAVAL STATION NEWPORT, RHODE ISLAND 

PAGE 1 OF 2 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Soil EPA Human Health Assessment 
Cancer Slope Factors (CSFs). 

These are guidance values used 
to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

Were used to compute the individual 
incremental cancer risk resulting from 
exposure to carcinogenic contaminants in 
site media and the site-specific PRG which 
will be used in the removal action.   Fence 
and LUCs will prevent exposure to site 
contaminants exceeding risk levels. 

To Be 
Considered 

Soil Reference Dose (RfD) Guidance used to compute 
human health hazard resulting 
from exposure to non-
carcinogens in site media. 

Were used to calculate potential non-
carcinogenic hazards caused by exposure 
to contaminants.  Fence and LUCs will 
prevent exposure to site contaminants 
exceeding risk levels. 

To Be 
Considered 

Soil Guidelines for Carcinogen Risk 
Assessment EPA/630/P-03/001F   
(March 2005) 

Guidance for assessing cancer 
risk. 

Were used to calculate potential 
carcinogenic risks caused by exposure to 
contaminants and the site-specific PRG 
which will be used in the removal action.  
Fence and LUCs will prevent exposure to 
site contaminants exceeding risk levels. 

To Be 
Considered 

Soil Supplemental Guidance for 
Assessing Susceptibility from Early-
Life Exposure to Carcinogens    
EPA/630/R-03/003F  (March 2005)  

Guidance of assessing cancer 
risks to children. 

Were used to calculate potential 
carcinogenic risks to children caused by 
exposure to contaminants and the site-
specific PRG which will be used in the 
removal action.  Fence and LUCs will 
prevent exposure to site contaminants 
exceeding risk levels. 

To Be 
Considered 

Soil Recommendations of the Technical 
Review Workgroup for Lead for an 
Approach to Assessing Risks 
Associated with Adult Exposure to 
Lead in Soil 

EPA guidance for evaluating the 
risks posed by lead in soil 

Were used to calculate risk from lead-
impacted soil exceeding adult (and child) 
risk levels in residential use scenarios.    
Fence and LUCs will prevent exposure to 
site contaminants exceeding risk levels. 

To Be 
Considered 



 
TABLE 3-3 

POTENTIAL CHEMICAL-SPECIFIC ARARs AND TBCs – ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE 
RECREATIONAL VEHICLE CAMPING PARK AREA 

MRP SITE 1, CARR POINT 
NAVAL STATION NEWPORT, RHODE ISLAND 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

STATE  

Soil Rules and Regulations for the 
Investigation and Remediation of 
Hazardous Material Releases 
(Short Title: Remediation 
Regulations), CRIR 12-180-001, 
DEM-DSR-01-93, Section 8.02  
 

These regulations set 
remediation standards for 
contaminated media. These 
standards are applicable to a 
CERCLA remedy when they are 
more stringent than federal 
standards.   Establishes criteria 
for both direct contact and 
leachability of contaminants in 
soil. 

Fence and LUCs will prevent exposure to 
site contaminants exceeding these 
standards. 

Applicable 
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TABLE 3-4 
LOCATION-SPECIFIC ARARs AND TBCs – ALTERNATIVE 2 - LUCs AND MAINTENANCE OF EXISTING FENCE 

RECREATIONAL VEHICLE CAMPING PARK AREA 
MRP SITE 1, CARR POINT 

NAVAL STATION NEWPORT, RHODE ISLAND 
 

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Soil Endangered Species Act, 
50 CFR 200 and 402 

If a location contains a federal endangered 
or threatened species or its critical habitat, 
and an action may impact the species or 
its habitat, the U.S. Fish & Wildlife Service 
or the National Marine Fisheries Service 
must be consulted. 

Federally endangered species occur in the 
waters and shoreline of Narragansett Bay. 
If it is confirmed that a status species 
occurs in the removal area, appropriate 
agencies will be consulted to find ways to 
minimize adverse effects to the listed 
species and its habitat.  Inspection and 
maintenance activities would create little, if 
any, disturbance to the habitat. 

Applicable 

STATE 

Soil Endangered Species Act, 
RIGL 20-37-1 et seq. 

Regulates activities affecting state-listed 
endangered or threatened species or their 
critical habitat.  If a location contains a 
state endangered or threatened species or 
its critical habitat, and an action may 
impact the species or its habitat, the 
Rhode Island Department of 
Environmental Management must be 
consulted. 

State status species occur in the waters 
and shoreline of Narragansett Bay.  If it is 
confirmed that a status species occurs in 
the removal area, appropriate agencies will 
be consulted to find ways to minimize 
adverse effects to the listed species and its 
habitat.  Inspection and maintenance 
activities would create little, if any, 
disturbance to the habitat.  

Relevant 
and 
Appropriate 

 



 
TABLE 3-5 

CHEMICAL-SPECIFIC ARARs AND TBCs – ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs 
RECREATIONAL VEHICLE CAMPING PARK AREA 

MRP SITE 1, CARR POINT 
NAVAL STATION NEWPORT, RHODE ISLAND 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Soil EPA Human Health Assessment 
Cancer Slope Factors (CSFs). 

These are guidance values used 
to evaluate the potential 
carcinogenic hazard caused by 
exposure to contaminants. 

Were used to compute the individual 
incremental cancer risk resulting from 
exposure to carcinogenic contaminants in 
site media and the site-specific PRG which 
will be used in the removal action.  
Excavation of contaminated soil and LUCs 
will prevent exposure to site contaminants 
exceeding risk levels. 

To Be 
Considered 

Soil Reference Dose (RfD) Guidance used to compute 
human health hazard resulting 
from exposure to non-
carcinogens in site media. 

Were used to calculate potential non-
carcinogenic hazards caused by exposure 
to contaminants.  Excavation of 
contaminated soil and LUCs will prevent 
exposure to site contaminants exceeding 
risk levels. 

To Be 
Considered 

Soil Guidelines for Carcinogen Risk 
Assessment EPA/630/P-03/001F   
(March 2005) 

Guidance for assessing cancer 
risk. 

Were used to calculate potential 
carcinogenic risks caused by exposure to 
contaminants and the site-specific PRG 
which will be used in the removal action.  
Excavation of contaminated soil and LUCs 
will prevent exposure to site contaminants 
exceeding risk levels. 

To Be 
Considered 

Soil Supplemental Guidance for 
Assessing Susceptibility from Early-
Life Exposure to Carcinogens    
EPA/630/R-03/003F  (March 2005)  

Guidance of assessing cancer 
risks to children. 

Were used to calculate potential 
carcinogenic risks to children caused by 
exposure to contaminants and the site-
specific PRG which will be used in the 
removal action.  Excavation of 
contaminated soil and LUCs will prevent 
exposure to site contaminants exceeding 
risk levels. 

To Be 
Considered 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL (Continued) 

Soil Recommendations of the Technical 
Review Workgroup for Lead for an 
Approach to Assessing Risks 
Associated with Adult Exposure to 
Lead in Soil 

EPA guidance for evaluating the 
risks posed by lead in soil 

Were used to calculate risk from lead-
impacted soil exceeding adult (and child) 
risk levels in residential use scenarios.   
Excavation of contaminated soil and LUCs 
will prevent exposure to site contaminants 
exceeding risk levels. 

To Be 
Considered 

STATE 

Soil Rules and Regulations for the 
Investigation and Remediation of 
Hazardous Material Releases 
(Short Title: Remediation 
Regulations), CRIR 12-180-001, 
DEM-DSR-01-93, Section 3, 8.02, 
and 8.04  
 

These regulations set 
remediation standards for 
contaminated media. These 
standards are applicable to a 
CERCLA remedy when they are 
more stringent than federal 
standards.   Establishes criteria 
for both direct contact and 
leachability of contaminants in 
soil. 

Excavation of contaminated soil and LUCs 
will prevent exposure to site contaminants 
exceeding risk-based cleanup levels.  Per 
definitions of Industrial/Commercial Activity 
and Residential Activity, outdoor 
recreational areas with restrictions in place 
to limit potential exposure are considered 
industrial activity rather than residential 
activity.  Site-specific PRGs were 
developed based on exposure limitations 
imposed by LUCs.   

Applicable 
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TABLE 3-6 
LOCATION-SPECIFIC ARARs AND TBCs – ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs 

RECREATIONAL VEHICLE CAMPING PARK AREA 
MRP SITE 1, CARR POINT 

NAVAL STATION NEWPORT, RHODE ISLAND 
 

MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Soil Coastal Zone Management 
Act, 16 USC 1451 et. seq. 

Requires that any actions must be 
conducted in a manner consistent with 
state-approved management programs. 

The site is located within a coastal zone 
management area; therefore, applicable 
coastal zone management requirements 
need to be addressed. 

Applicable 

Soil Endangered Species Act, 
50 CFR 200 and 402 

If a location contains a federal endangered 
or threatened species or its critical habitat, 
and an action may impact the species or 
its habitat, the U.S. Fish & Wildlife Service 
or the National Marine Fisheries Service 
must be consulted. 

Federally endangered species occur in the 
waters and shoreline of Narragansett Bay. 
If it is confirmed that a status species 
occurs in the removal area, appropriate 
agencies will be consulted to find ways to 
minimize adverse effects to the listed 
species and its habitat. 

Applicable 

STATE 

Soil Endangered Species Act, 
RIGL 20-37-1 et seq. 

Regulates activities affecting state-listed 
endangered or threatened species or their 
critical habitat.  If a location contains a 
state endangered or threatened species or 
its critical habitat, and an action may 
impact the species or its habitat, the 
Rhode Island Department of 
Environmental Management must be 
consulted. 

State status species occur in the waters 
and shoreline of Narragansett Bay.  If it is 
confirmed that a status species occurs in 
the removal area, appropriate agencies will 
be consulted to find ways to minimize 
adverse effects to the listed species and its 
habitat. 

Relevant 
and 
Appropriate 

 
Soil 

 
Coastal Resources 
Management RIGL 46-23-6 
and Coastal Resources 
Management Program 
(CRMP) 

Coastal resources are managed by each 
state through a program developed 
according to the federal Coastal Zone 
Management Act Sets standards for 
management and protection of coastal 
resources.  The CRMP applies to the area 
within 200 feet of the shoreline.  

 
Removal action activities which will take 
place within 200 feet of the shoreline, such 
as excavation and restoration or installation 
of a cover will meet the requirements of this 
act. 

Relevant 
and 
Appropriate 
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ACTION-SPECIFIC ARARs AND TBCs – ALTERNATIVE 3 - EXCAVATION, OFF-SITE DISPOSAL, AND LUCs 
RECREATIONAL VEHICLE CAMPING PARK AREA 

MRP SITE 1, CARR POINT 
NAVAL STATION NEWPORT, RHODE ISLAND 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

FEDERAL 

Storm 
Water 

Clean Water Act (CWA), Section 
402, National Pollutant Discharge 
Elimination System (NPDES); 33 
USC 1342; 40 CFR 122.26(a)(5) 

These standards govern discharge of 
storm water requirements for 
construction projects that disturb over 
1 acre. 

Erosion and storm water from the 
excavation and backfill will be managed 
through best management practices.   

Applicable if 
over 1 acre 
is disturbed. 

STATE 

Soil Rules and Regulations for 
Hazardous Waste Management; 
Hazardous Waste Determination, 
Rule 5.8 

Rhode Island is delegated to 
administer the federal RCRA statue 
through its state regulations.  Defines 
the listed and characteristic 
hazardous wastes.   

These regulations would apply when 
determining whether or not a solid waste 
generated during excavation is 
hazardous, by being listed, by exhibiting a 
hazardous characteristic, or by meeting 
the definition of a Rhode Island Waste. 

Applicable 

Soil Rules and Regulations for 
Hazardous Waste Management; 
Generators Rule 5.0  
 

Rhode Island is delegated to 
administer the federal RCRA statue 
through its state regulations.  These 
regulations apply to all generators of 
hazardous waste.  They include 
requirements for identification, 
storage, shipment and labeling of 
waste. 

These regulations would apply to the 
contaminated soil, if hazardous.  

Applicable 

Air Air Pollution Control Regulations, 
Air Toxics  
 
 (CRIR 12-31-22) 

Prohibits the emission of specified 
contaminants at rates which would 
result in ground level concentrations 
greater than acceptable ambient 
levels or acceptable ambient levels 
as set in the regulations 

Potential emissions of BaPEqs and other 
contaminants that could be generated 
during the removal action (i.e., dust) will 
be managed through engineering controls 
to minimize releases.   

Applicable 

Air Air Pollution Control Regulations, 
Fugitive Dust Control  
 (CRIR 12-31-05) 

Requires that reasonable precaution 
be taken to prevent particulate matter 
from becoming airborne. 

Alternatives with removal, processing, 
and temporary storage of debris, soil, and 
sediments might generate fugitive dust. 
Controls would be implemented to 
prevent material from becoming airborne. 

Applicable 
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MEDIUM REQUIREMENT REQUIREMENT SYNOPSIS 
ACTION TO BE TAKEN TO ATTAIN 

REQUIREMENT 
STATUS 

STATE (Continued) 

Air Air Pollution Control Regulations, 
Air Pollution Control (CRIR 12-31-
09) Sections 9.2 and 9.3. 

Establishes guidelines for the 
construction, installation, or operation 
of potential air emission units.  
Establishes permissible emission 
rates for some contaminants. 

Alternatives may involve processing of 
debris, soil, and sediment, and treatment 
of dewatering liquid, releasing 
contaminants and in such instances, the 
substantive portions of this regulation will 
be complied with.  

 

Applicable 

Water Regulations for the RI Pollutant 
Discharge Elimination System, 
CRIR 12-190-003, Rule 31 
 
 

Identifies storm water management 
and sediment control requirements 
for remedial actions or corrective 
measures involving land-disturbance 
activities.  Rhode Island is fully 
authorized to administer the NPDES 
program. 

Discharge of any contaminated storm 
water during excavation and cover 
placement would meet applicable 
standards.  Disturbed areas that are less 
than 1 acre follow guidance in Rhode 
Island Soil Erosion and Sediment Control 
(SESC) Handbook. 

Applicable if 
over 1 acre 
is disturbed.  
SESC 
Handbook 
is TBC. 

 



Capital Cost
Unit Cost Extended Cost

Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment Subtotal
1 PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS

1.1 Prepare Documents and Plans 150 hr $38.00 $0 $0 $5,700 $0 $5,700
1.2 Prepare LUC RD Documents 200 hr $38.00 $0 $0 $7,600 $0 $7,600

2 INSTALL SIGNS/EXTEND SECURITY FENCE

2.1
6' Galvanized Chain Link Fence (to enclose locations
SS112 and SS113) 180 LF $1.71 $27.54 $0 $0 $307 $4,958 $5,265

2.2 Hazardous Waste Signing 2 EA $23.10 $38.23 $0 $46 $76 $0 $123

Subtotal 0 46.2 13683.4 $4,958 $18,687

Local Area Adjustments 100.0% 100.0% 100.0% 100.0%

$0 $46 $13,683 $4,958 $18,687

Overhead on Labor Cost @ 30% $4,105 $4,105
G & A on Labor, Material, Equipment & Subs Cost @ 10% $0 $5 $1,368 $496 $1,869

Total Direct Cost $0 $51 $19,157 $5,454 $24,661

Indirects on Total Direct Cost @ 25% $6,165
Profit on Total Direct Cost @ 10% $2,466

Subtotal $33,293

Health & Safety Monitoring @ 2% $666

Total Field Cost $33,959

Contingency on Total Field Costs @ 20% $6,792
Engineering on Total Field Cost @ 10% $3,396

TOTAL CAPITAL COST $44,146

OPERATION AND MAINTENANCE COSTS (30 years

LUCs Inspection and Report (Annually for 30 yrs) - incl 
fence  & sign 1 ea/yr $4,000
Maintenance of Fence and Signs 5-yr Int) 1 ea/5-yr $2,000.00
Five Year Reviews (Yrs 5, 10, 15, 20, 25, and 30) 1 ea/5-yr $15,000

TOTAL O&M COSTS

PRESENT 
VALUE @2.3 
%DISCOUNT 
RATE $155,810

GRAND TOTAL COST FOR ALT #2 $199,956

NAVAL STATION (NAVSTA) NEWPORT, NEWPORT, RHODE ISLAND

RECREATIONAL VEHICLE CAMPING PARK AREA
COST ESTIMATE FOR ALTERNATIVE 2:  LUCs AND MAINTENANCE OF EXISTING FENCE

MRP SITE 01 - CARR POINT 

TABLE 4-1
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TABLE 4-2
COST ESTIMATE FOR ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL, AND LUCS

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

Unit Cost ($) Total Cost ($) Subtotal Comments
Item Qty Unit Sub. Mat. Labor Equip. Sub. Mat. Labor Equip. Cost ($)

MOBILIZATION/DEMOBILIZATION
1) Subcontractor mobilization/work plans/Construction 
Quality Control Plans 1 LS 40,000 0.00 0.00 0.00 40,000 0 0 0 40,000 Past quotes
2) Office Trailer (1), Storage trailer (1) 1 MO 644.00$    0.00 0.00 0.00 644 0 0 0 644 Past quotes
3) Precon meetings, utility markouts, etc 1 LS 5,000.00 0.00 0.00 0.00 5,000 0 0 0 5,000 Past quotes
4) Pre excavation sampling to refine area 1 LS 20,000.00 0.00 0.00 0.00 20,000 0 0 0 20,000 Past quotes

SITE PREPARATION
1) Remove Chain Link Fence  6' H 650 LF 12.00 0.00 0.00 0.00 7,800 0 0 0 7,800 Past quotes
2) Set up erosion controls 650 LF 9.05 0.00 0.00 0.00 5,883 0 0 0 5,883 Past quotes

DECONTAMINATION
1) Equipment Decon Pad 1 EA 0.00 2,358 1,237.98 375.66 0 2,358 1,238 376 3,972 Past quotes
2) Decontamination Services 1 MO 2,772 0.00 0.00 0.00 2,772 0 0 0 2,772 Past quotes
3) Decon Water (1000 gal/mo) 1000 GAL 0.00 0.26 0.00 0.00 0 260 0 0 260
4) Clean Water Storage Tank (4,000 gallon) 1 EA 0.00 0.00 0.00 693.00 0 0 0 693 693 6000 Gallon 
5) Spent Water Storage Tank (6,000 gal) 1 EA 0.00 0.00 0.00 771.00 0 0 0 771 771 4000 Gallon
6) PPE rolloff container (monthly rental) 1 MO 924.00 0.00 0.00 0.00 924 0 0 0 924 Vendor quote
7) Sump pumps (2) & hose 2 EA 0.00 0.00 0.00 204.91 0 0 0 410 410

EXCAVATION/DISPOSAL
1) Excavate Surface Soils

Excavate and load one foot of soil from site 
(~33,414 SF area) + addn'l 1 ft north area (16,376 SF)a 1800 CY 20.00 0.00 0.00 0.00 36,000 0 0 0 36,000 [17 03 0281]

2) Confirmatory sampling - PAH/metals  (1sample/40 ft) 60 EA 240.00 0.00 0.00 0.00 14,400 0 0 0 14,400 Past quotes
3) sample shipping 4 EA 66.00 0.00 0.00 0.00 264 0 0 0 264 Past quotes
4) Waste Characterization sampling (@1/500 cy) 4 EA 800.00 0.00 0.00 0.00 3,200 0 0 0 3,200 Recent quote

5) Tranportation & Disposal (non-RCRA waste) 2700 TON 80.00 0.00 0.00 0.00 216,000 0 0 0 216,000 Melville Water Tower
6) T&D of concrete Pads and Firing Arc 100 CY 0.00 33.80 62.67 73.04 0 3,380 6,267 7,304 16,951 [17 02 0402]

BACKFILLING/RESTORATION
1) Import clean fill 1080 CY 0.00 17.00 0.00 0.00 0 18,360 0 0 18,360 Past quote
2) Topsoil (loam) to 6" bgs 1080 CY 0.00 25.00 0.00 0.00 0 27,000 0 0 27,000
3) Backfill w/f.end loader 2160 CY 0.00 0.00 1.99 1.60 0 0 4,298 3,458 7,755 [02315 120 3320]
4) Compact 6-inch lifts, 2 passes 2160 CY 0.00 0.00 0.49 0.67 0 0 1,051 1,449 2,499 [02315 310 5620]
5) Grade and seed 6700 SY 0.00 0.42 1.53 0.29 0 2,814 10,251 1,943 15,008 [02310 100 0200]

RESTORATION
6' Galvanized Chain Link Fence (to replace western edge 
fence) 450 LF 0.00 0.00 1.71 27.54 0 0 770 12,393 13,163 Echos 18-04-0107 

PROJECT DOCUMENTS/INSTITUTIONAL CONTROLS
1) Prepare Documents and Plans 150 hr 38.00 5,700 5,700
2) Prepare LUC RD Documents 200 hr 38.00 7,600 7,600

SUBTOTAL 352,887 54,172 37,174 28,796 473,028

W5211740F CTO WE52



TABLE 4-2
COST ESTIMATE FOR ALTERNATIVE 3: EXCAVATION AND OFF-SITE DISPOSAL, AND LUCS

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Sub. Mat. Labor Equip.

Subtotal Total Direct Costs 352,887 54,172 37,174 28,796 473,028
Safety Level D Multiplier @ 5% of Labor and Equipment 1,859 1,440 3,298

Subtotal 352,887 54,172 39,032 30,236 476,327

Overhead on Labor Cost@ 30% 11,710 11,710
G&A Labor, Material & Equipment Cost@ 10% 5,417 3,903 3,024 12,344

Total Direct Costs 352,887 59,589 54,645 33,260 500,381
Indirects on Total Direct Cost @ 25% (excluding transportation and disposal costs) 66,857
Profit on Total Direct Cost of 10% 50,038

OPERATION AND MAINTENANCE COSTS (30 years)

LUCs Inspection and Report (Annually for 30 yrs) - incl ground 1 ea/yr $4,000
Five Year Reviews (Yrs 5, 10, 15, 20, 25, and 30) 1 ea/5-yr $15,000

TOTAL O&M COSTS

PRESENT 
VALUE 
@2.3 
DISCOUNT 
RATE $147,597

SUBTOTAL DIRECT AND INDIRECT COSTS 764,873
CONTINGENCY @ 10% 76,487

TOTAL COST 841,360

Subtotal of Cost Categories ($)
Total Direct 

Costs($)

Notes:  a  For cost estimates, it is assumed that the northern portion (estimated at 16,376 sf) of the site where the firing arcs are present and where the highest concentrations of PAHs were detected may
require excavation up to 2 feet in depth.  

W5211740F CTO WE52



           
TABLE 5-1 

COMPARATIVE ANALYSIS OF ALTERNATIVES 
RECREATIONAL VEHICLE CAMPING PARK AREA 

MRP SITE 1, CARR POINT 
NAVAL STATION NEWPORT, RHODE ISLAND 

PAGE 1 OF 2 
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Shaded cells indicate which alternative(s) best meets each evaluation criteria. 

Evaluation Criteria 
Alternative #1 

 
No Action 

Alternative #2 
 

LUCS and Maintenance of 
Existing Fence 

Alternative #3 
 

Excavation & Off-site Disposal, 
and LUCs 

Effectiveness 

Protectiveness of 
Human Health and 
the Environment 

Least protective of 
human health or the 
environment because 
elevated COC 
concentrations in soil 
would not be mitigated. 

Provides some reduction in 
exposure to contamination by 
humans .  Land use controls 
(fencing and signage) would 
restrict site access and minimize 
potential exposure. 

Greatest protection of human 
health and the environment by 
removing elevated 
PAHconcentrations from the site 
soil, to meet risk-based cleanup 
goal. 

Compliance with 
Chemical-Specific 
ARARs 

Does not comply.  Does not comply.  Complies. 

Compliance with 
Location-Specific 
ARARs 

Not Applicable.  Complies. Complies. 

Compliance with 
Action-Specific 
ARARs 

Not Applicable.  Complies. Complies. 

Ability to Achieve 
Removal Action 
Objectives (RAOs) 

Does not achieve 
RAOs.  

Partially achieves RAOs. Greatest effectiveness at 
achieving the RAOs. 
Confirmatory sampling of the 
base and sidewalls of the 
excavation would verify that 
elevated PAH concentrations in 
soil have been removed to 
acceptable levels.  

Long-Term 
Effectiveness and 
Permanence 

Least effective in the 
long-term because 
elevated PAH 
concentrations in the 
soil would not be 
mitigated.  

LUCs (including fencing) provide 
protection to human health from 
PAHs left in place, but access to 
portions of the RV camping area 
would be restricted. 

Greatest long-term effectiveness 
and permanence would be 
achieved through the removal of 
elevated PAH concentrations in 
soil from the site.  Offsite 
disposal of excavated material at 
a licensed TSDF would be an 
effective and permanent final 
disposal option.  LUCs would be 
required since the site would be 
returned to restricted recreational 
use.   

Short-Term 
Effectiveness  

Would not reduce PAH 
concentrations. 
 
Would not achieve 
RAOs.  
 
Would not result in 
increased short-term 
risks to site workers, 
the community, or the 
environment.  

Would not reduce PAH 
concentrations and partially 
achieve RAOs.  
 
 
Can be implemented 
immediately 

Would reduce PAH 
concentrations and achieve 
RAOs.  
 
Although there is a greater 
potential for worker and 
community contact with PAHs 
during removal activities, such 
concerns can be mitigated by 
implementing a site health and 
safety plan (e.g., worker PPE) 
and standard construction 
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Evaluation Criteria 
Alternative #1 

 
No Action 

Alternative #2 
 

LUCS and Maintenance of 
Existing Fence 

Alternative #3 
 

Excavation & Off-site Disposal, 
and LUCs 

engineering controls (e.g., dust 
suppression).  Can be 
implemented in 1 to 2 months 

Reduction of 
Toxicity, Mobility, 
and Volume of 
Contaminants 
through Treatment 

No treatment is 
specified.  

No treatment is specified.   No treatment is specified, 
although excavation and offsite 
disposal of soil would limit PAH 
mobility and would reduce the 
onsite volume of PAHs to the 
greatest extent. 

Implementability 

Technical Feasibility  Easiest to implement 
because no action 
would be taken.  

There are no special construction 
or operational considerations. 

There are no special construction 
or operational considerations, 
except that dewatering of the 
excavation may be required if the 
water table is high at the time of 
excavation.  Given the proposed 
excavation depth (1-2 ft) and the 
depth to groundwater (~5 ft), 
dewatering is not expected to be 
necessary 
 
Excavation is a well-proven 
remedial option. 

Administrative 
Feasibility  

Not implementable 
because primary 
evaluation criteria 
would not be achieved. 

Easy implementability. 
 
No on-site permits would be 
required.   
 
 

Greatest implementability. 
 
No on-site permits would be 
required.   
 
If excavation extends within 200 
ft of the shoreline, then additional 
coordination with state and local 
agencies may be required. 

Availability of 
Required Equipment 
and Services 

None required.  The required equipment and 
services are readily available.  

Contractors are available to 
conduct removal actions.  
Adequate landfill space is 
available to handle the volume of 
material to be removed.  

Cost 

Capital Cost  $0 $ 44,200 $776,813 
O&M Cost   
(30-year) 

nominal $ 155,810 $147,597 

Total 30-Year Net 
Present Worth 

nominal 
$ 199,956 $841,360 
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ATTACHMENT A 
DEVELOPMENT OF PRELIMINARY REMEDIATION GOALs  

FOR BENZO(A)PYRENE EQUIVALENT CONCENTRATIONS AT  
MRP SITE 01, CARR POINT, NAVSTA NEWPORT  

NEWPORT, RHODE ISLAND 
 

This attachment presents the methodology used to derive Preliminary Remediation Goals (PRGs) for the 

benzo(a)pyrene equivalent concentrations (BaPeqs) detected in surface soils at MRP Site 01, Carr Point 

at NAVSTA Newport located in Newport Rhode Island.  The PRGs are based on the risk assessment 

methodology and results presented in the Final Technical Memorandum, Recreational Risk Evaluation, 

MRP Site 01, Carr Point, NAVSTA Newport, Rhode Island (Tetra Tech, May 2010) as well as the risk 

assessment methodology used to derive the Environmental Protection Agency (EPA) Regional Screening 

Levels (RSLs) for soils assuming a residential land use scenario.   The current EPA RSL for residential 

soils for benzo(a)pyrene, 0.015 mg/kg, represents the 1x10-6 cancer risk level. 

Table 2-6 of the referenced May 2010 technical memorandum (attached) presents cancer and non-

cancer risk estimates for recreational receptors hypothetically exposed to chemicals of potential concern 

(COPC) detected in Site 01 surface soils.  The most conservative receptor evaluated is the Lifelong 

Recreational User (Child and Adult) who is assumed to be exposed 14 days per year over the course of a 

thirty-year, exposure duration. Risk estimates for the BaPeqs predominate and are orders of magnitude 

greater than those presented for any other COPC evaluated.  The exposure point concentration (EPC) 

calculated for the BapEqs is 266 mg/kg.  The cancer risk estimate determined for the recreational user 

exposed to this EPC is 7x10-4.  Because all of the underlying equations used in the risk assessment are 

linear, one may predict the PRG associated with a 1x10-5 target cancer risk level (i.e., the State of Rhode 

Island cumulative cancer risk benchmark) using this information and the simple risk-ratio technique 

presented below: 

 7x10-4 (cancer risk estimate)   266 mg/kg (EPC for recreational user) 

 ______________________ = ______________________________ 

 1x10-5(target risk level)   X (PRG for BaPeqs) 

  

Solving for “X”, the calculated PRG is 3.8 mg/kg. 

Alternatively, one may also readily calculate the PRG using the EPA RSL for benzo(a)pyrene for 

residential soils (multiplied by a factor of 10 to represent the 1x10-5 cancer risk level) because the 

exposure factors used to develop the EPA RSLs are the same as those used to calculate the risk 

estimates for the Lifelong Recreational User except that it is assumed that the recreational user is 
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exposed 14 days per year whereas it is assumed that the resident is exposed 350 days per year.  “X” 

(i.e., the PRG) is calculated as follows: 

350 days/year  

--------------------- X 0.150 mg/kg (1x10-5 - RSL-based cancer risk level) = X (PRG for BaPeqs) 

14 days/year   

Solving for “X”, the calculated PRG is 3.8 mg/kg. 

The June 2011 version of the USEPA RSLs was used as the basis of the PRG. The USEPA RSLs are 

posted to the following web site:  

http://epa-prgs.ornl.gov/chemicals/index.shtml 

The PRG calculated in the preceding paragraphs (3.8 mg/kg) is based on the exposure frequency 

specified in the aforementioned May 2010 risk assessment (i.e., 14 days per year).  However, the 

methodology presented above may also be used to calculate a PRG assuming a receptor may recreate at 

the facility on a more frequent basis (see attached Table A-1).  For example, the PRG calculated 

assuming a receptor may recreate 28 days per year (4 weeks) would be: 

350 days/year  

--------------------- X 0.150 ug/kg (1x10-5 - RSL-based cancer risk level) = 1.9 mg/kg (PRG for BaPeqs) 

28 days/year  

The PRG calculated assuming a receptor may recreate 56 days per year (8 weeks) would be: 

350 days/year  

--------------------- X 0.150 ug/kg (1x10-5 - RSL-based cancer risk level) = 0.9 mg/kg (PRG for BaPeqs) 

56 days/year  

A more formal calculation of this PRG is included in this attachment. It should be noted that an eight 

weeks per year exposure frequency would be two-thirds of the available season at the site (i.e., the 

facility is open to campers between Memorial Day and Labor Day).  Additionally, the receptor is assumed 

to recreate for an exposure duration of thirty years (6 years as a young child and 24 years as an adult).  

Consequently, the assumptions used in the calculation of a PRG of 0.9 mg/kg are very conservative given 

the current usage restrictions in place for the facility and given the fact that most receptors are unlikely to 

return to the same recreational facility for 30 years.  (As indicated on Table A-1, PRGs based on 

exposure durations of less than 30 years are considerably greater than 0.9 mg/kg.)  As a point of 
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comparison, the Rhode Island Department of Environmental Management (RIDEM) Industrial/Commercial 

(I/C) Direct Exposure Criteria (DEC) for benzo(a)pyrene is 0.8 mg/kg and, pending consultation with the 

RIDEM, may be considered an acceptable criterion for outdoor recreational areas with restrictions in 

place to limit potential exposure.  The following restrictions are or will be in place for the future recreators 

at Carr Point: 

 Fence around site to restrict access 

 Signage on fence 

 Fact sheet for campers 

 Restrictions on site usage, including no digging or intrusive activities 

 



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL

SITE NAME: NAVAL STATION NEWPORT, MIDDLETOWN, RHODE ISLAND
EXPOSURE POINT: CARR POINT

EXPOSURE SCENARIO: LIFELONG RECREATIONAL USER
MEDIA: SURFACE/SUBSURFACE SOIL
DATE: FEB 3, 2012

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens

Noncarcinogens

IR x EF x ED x FI x CF
BW x AT

SA x AF x ABS x EF x ED x CF
BW x AT

ET x EF x ED x [1/PEF + 1/VF]
AT x 24 hours/day

Mutagenic 

INPUT ASSUMPTIONS:
Child Child Adult Adult Definition

Parameter Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages 16 - 30
General TCR = : 1E-06 Target Cancer Risk

THI = : 1 Target Hazard Index
EF = : 56 56 56 56 Exposure Frequency (days/year)
ED  =: 2 4 10 14 Exposure Duration (years)
BW = : 15 15 70 70 Body Weight (kg)
ATc = : 25,550 Averaging time for carcinogenic exposures (days)
ATn = : 730 1,460 3,650 5,110 Averaging time for noncarcinogenic exposures (days)
CF = : 1.0E-06 Conversion Factor (kg/mg)

ADAF = : Chemical Specific Age Dependent Adjustment Factor
Incidental Ingestion IR = : 200 200 100 100 Soil Ingestion Rate (mg/day)

FI = : 1 1 1 1 Fraction from contaminated source (unitless)
Dermal Contact SA = : 2,800 2,800 5,700 5,700 Skin surface available for contact (cm2/day)

AFc = : 0.2 0.2 0.07 0.07 Soil to skin adherence factor (mg/cm2)
ABS = : Chemical Specific Absorption factor (unitless)

Inhalation ETc = : 24 24 24 24 Exposure time (hours/day)
PEF = : 1.10E+10 Particulate emission factor (m3/kg)

VF = : Chemical Specific Volatilization factor (m3/kg)

Cancer Slope Factor Reference Dose
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)-1 (mg/kg/day)-1 (ug/m3)-1 (mg/kg/day) (mg/kg/day) (mg/m3)
Benzo(a)anthracene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(a)pyrene Equivalents 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Benzo(b)fluoranthene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Benzo(k)fluoranthene 0.13 7.3E-02 7.3E-02 1.1E-04 NA NA NA
Dibenzo(a,h)anthracene 0.13 7.3E+00 7.3E+00 1.1E-03 NA NA NA
Indeno(1,2,3-cd)pyrene 0.13 7.3E-01 7.3E-01 1.1E-04 NA NA NA
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05

Age Dependent Adjustment Factor
CHEMICAL Ages 0 - 2 Ages 2 - 6 Ages 6 - 16 Ages >16

Benzo(a)anthracene 10 3 3 1
Benzo(a)pyrene Equivalents 10 3 3 1
Benzo(b)fluoranthene 10 3 3 1
Benzo(k)fluoranthene 10 3 3 1
Dibenzo(a,h)anthracene 10 3 3 1
Indeno(1,2,3-cd)pyrene 10 3 3 1
Arsenic 1 1 1 1

Carcinogenic Intake Factors Noncarcinogenic Intake Factors
CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(kg/kg/day) (kg/kg/day) (kg/m3) (kg/kg/day) (kg/kg/day) (kg/m3)
Benzo(a)anthracene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(a)pyrene Equivalents 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(b)fluoranthene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Benzo(k)fluoranthene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Dibenzo(a,h)anthracene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Indeno(1,2,3-cd)pyrene 1.07E-06 4.12E-07 1.51E-11 2.05E-06 7.45E-07 1.39E-11
Arsenic 2.50E-07 2.37E-08 5.98E-12 2.05E-06 1.72E-07 1.39E-11

Soil Concentration
CHEMICAL Carcinogenic Noncarcinogenic

(mg/kg) (mg/kg)(1)

Benzo(a)anthracene 0.92 NA
Benzo(a)pyrene Equivalents 0.092 NA
Benzo(b)fluoranthene 0.92 NA
Benzo(k)fluoranthene 9.2 NA
Dibenzo(a,h)anthracene 0.092 NA
Indeno(1,2,3-cd)pyrene 0.92 NA
Arsenic 2.43 135

1 - NoncarcInogenic concentration is based on the child resident.

Intakeoral =

Intakederm =

ECair =

 x ADAF

 x ADAF

 x ADAF
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Table A-1

Candidate Preliminary Remediation Goals  for Recreational Receptor Exposed to 

The Carcinogenic PAHs in Soil,  MRP Site 1, Carr Point, NAVSTA Newport, Portsmouth, Rhode Island

Scenario Days/Year Years/Lifetime

Remedial Goals:  
cPAHs at 1E-05 
Cancer Risk 
Level Comment

RME 14 Adult: 24 Small Child: 6 3.8

RME 28 Adult: 24 Small Child: 6 1.9

RME 56 Adult: 24 Small Child: 6 0.9

At this goal you are actually less than the 
EPA 1E-04 risk level for the standard 
residential land use.

RME 84 Adult: 24 Small Child: 6 0.63

CTE (1) 7 Adult: 7 Small Child: 2 13.2 (46.2)

CTE(1) 14 Adult: 7 Small Child: 2 6.6 (23)

CTE (1) 28 Adult: 7 Small Child: 2 3.3 (11.5)

CTE (1) 56 Adult: 7 Small Child: 2 1.7 (5.8)

CTE (1) 84 Adult: 7 Small Child: 2 1.1 (3.8)

At this goal you are actually less than the 
EPA 1E-04 risk level for the standard 
residential land use.

RME: Reasonable maximum exposure.

CTE: Central tendency exposure.
1) This assumes a very young child is on-site and only the "years"  parameter has been altered between the RME and CTE case.

The values in (parenthesis) were calculated per the CTE assumptions presented in the Carr Point report (i.e., several exposure factors  differ between the RME and CTE case .)
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Technical Memorandum 
Recreational Risk Evaluation 

MRP Site 1, Carr Point 
NAVSTA Newport, Rhode Island 

 
 

1.0 INTRODUCTION 
 

This Technical Memorandum was prepared by Tetra Tech, NUS (Tetra Tech), for the U.S. Department of 

Navy (Navy) to evaluate potential risk to human health at the MRP Site 1, Carr Point, NAVSTA Newport, 

Portsmouth, Rhode Island.  The Technical Memorandum documents the findings of a focused risk 

evaluation for the recreational vehicle camping park (RVCP) portion of the MRP Site 1.  MRP Site 1, Carr 

Point is part of Naval Station (NAVSTA) Newport, and is located within the Town of Portsmouth, Rhode 

Island. This memorandum was completed on behalf of the Navy’s Naval Facilities Engineering Command 

(NAVFAC) Mid-Atlantic, under the Comprehensive Long-term Environmental Action Navy (CLEAN) 

Contract No. N62470-08-D-1001, Contract Task Order (CTO) WE52.  

 

The RVCP is utilized by Navy and Department of Defense (DOD) personnel between Memorial Day and 

October 30.  The park is the former location of firing arcs where a recreational skeet range was based.  

The RVCP is a grass covered area with six water and electricity hook-up areas for RVs and is currently 

scheduled to re-open in May 2010 (Figure 1-1). 

 

A Site Investigation (SI) was completed for the Carr Point Site in 2009.  SI sampling analytical data 

collected in the RVCP (two soil borings SB-01 and SB-09) indicates the presence of elevated 

concentrations of polycyclic aromatic hydrocarbons (PAHs) and lead in the surface soil at the three former 

firing areas.  It is suspected that the source of the PAHs is clay targets which were historically 

manufactured with petroleum pitch, and were blended with clay.  Fragments of broken targets were 

observed at several of the SI soil sample locations in the RVCP.  Please see the SI report for more 

detailed information on this investigation.   

 

As part of the SI report, a Human Health Screening Evaluation (Tetra Tech, 2009a) was conducted for the 

entire Carr Point Site using the SI data set.  PAHs including benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were identified as 

carcinogenic risk drivers in surface soil with individual risk estimates exceeding 1E-6.  Lead was also 

retained as a contaminant of potential concern. 

 

This focused risk assessment was conducted to evaluate human health risk specifically in the RVCP.  

Samples collected during the 2009 SI and additional samples collected in January 2010 were evaluated.  

The 2009 SI samples included in this evaluation are two soil borings conducted in the RVCP, SB-01 and 
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SB-09.  Analytical data from the surficial interval, 0 to 1 foot below ground surface (bgs), were evaluated 

(Table 1-1).  Multi increment (MI) samples collected from the firing arcs in 2009 were not included in this 

risk assessment because of their sample interval (0 to 2 inches bgs) and because of their composite 

sample characteristic.   

 

To augment the SI samples, 36 additional surficial soil samples were collected in January 2010.  Samples 

were collected from a sample grid consisting of 24 locations in the RVCP.  The approximate size of the 

sample grid was 3,600 ft2, consisting of 24 equally sized squares.  Samples were collected at the 

intersections of each grid line using a combination of stainless steel trowel and a hand auger; the 0-6 inch 

interval was collected using the trowel while the 6-12 inch interval was collected using the hand auger.  

Twenty-four samples were collected from 0 - 6 inches bgs (one at each location), and 12 samples were 

collected from the 6-12 inch interval (one at every other location).  The sample material collected was 

placed into a disposable aluminum pan and homogenized; grass was removed, roots remained, and as 

much as possible clay pigeon fragments and gravel were removed.  Soil characteristics and field 

observations were logged on field data sheets and are summarized in Table 1-2.  Figure 1-2 shows 

locations of surface soil samples from the 2010 event.   

 

All samples were sent to Empirical Laboratories in Nashville, TN, and were analyzed for PAHs and lead.   

 

Samples collected in January 2010 were submitted for PAH and lead analysis.  Detected compounds and 

lead are summarized in Table 1-3.  The distribution of benzo(a)pyrene and lead concentrations are shown 

in Figures 1-3 and 1-4.  Concentrations of contaminants were compared to Rhode Island Department of 

Environmental Management (RIDEM) Residential Direct Exposure Criteria (RISORES).  The distribution 

of contaminant concentrations places the highest concentrations in the western grid row.  In addition, 

samplers observed clay pigeon fragments in sample locations from the west row.    
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2.0 SECTION:  FOCUSED HUMAN HEALTH RISK ASSESSMENT 
 

Section 2 presents the results of a focused Human Health Risk Assessment (HHRA) of chemical 

concentrations detected in the surface soils in the vicinity of the RVCP located within MRP Site 1, Carr 

Point at NAVSTA Newport.  Background soil concentrations published in the 2008 Basewide Background 

Study Report for Naval Station Newport (Tetra Tech, July 2008) are referenced in this HHRA. 

 

This HHRA is limited to an evaluation of receptors exposed to surface soils as a result of the current, 

limited recreational use of the RVCP area.  The assessment is not a comprehensive baseline HHRA and 

is not intended to provide an evaluation of all receptors (and land use scenarios) typically evaluated in a 

baseline HHRA prepared for a CERCLA site.  (Such an assessment will be completed during the 

preparation of the remedial investigation [RI] report for MRP Site 1.)  This assessment is specifically 

intended to assess risks to current recreational receptors (campers, RV users) and to identify areas that 

may be targeted for an interim action so that the RVCP may open for the 2010 summer season.  

Information on the selection of chemicals of potential concern (COPC), exposure assessment, toxicity 

assessment, risk characterization, uncertainty analysis, and summary and conclusions for the risk 

screening are contained in Sections 2.1, 2.2, 2.3 2.4, 2.5, and 2.6, respectively. 

 

2.1 CHEMICALS OF POTENTIAL CONCERN SELECTION 
 

COPCs are target analytes detected in an environmental media that are selected for evaluation in a risk 

assessment.  A chemical was selected as a COPC for the surface soils of the RVCP area if the maximum 

detected concentration exceeded screening criteria derived from the risk-based regional screening levels 

(RSLs).  The RSLs were developed and are maintained through a cooperative agreement between Oak 

Ridge National Laboratory and USEPA’s Office of Superfund, and are considered to be USEPA screening 

criteria (USEPA, December 2009).  The RSLs are chemical concentrations corresponding to fixed levels 

of risk (i.e., a Hazard Quotient (HQ) of 1 [adverse non-carcinogenic health effects are not anticipated] for 

non-carcinogenic chemicals or an incremental lifetime cancer risk of 1E-06 [i.e., a one-in-one million 

probability of developing cancer] for carcinogenic chemicals).  One-tenth the RSL is typically 

recommended by U.S. EPA Region 1 as the COPC screening criteria for non-carcinogenic compounds to 

account for the potential cumulative effects of multiple compounds affecting the same target organ or 

producing the same target effect.  The RSL is the COPC screening criteria recommended by U.S. EPA 

Region 1 for carcinogens.  Conservatively, RSLs based on the residential land use scenario are the basis 

of the COPC screening criteria. 

Table 2-1 presents the results of the COPC selection conducted for surface soils in the RVCP area.  The 

screening is based on analytical data available for the surface soils samples listed in Table 2-2.  The 
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following chemicals were selected as COPCs based on a comparison of maximum detected 

concentrations to the COPC screening criteria: 

 

Summary of Surface Soil COPCs 
 

Chemical 
Maximum 

Concentration 
(mg/kg) 

COPC 
Screening 

Level 
(mg/kg) 

Basewide 
Background 

Concentration 
(mg/kg) 

Benzo(a)pyrene 
Equivalents (BaPequiv) 425 0.015 C NA 

Benzo(ghi)perylene 223 170 N NA 

Fluoranthene 332 230 N NA 

Naphthalene 8.21 3.6 C NA 

Phenanthrene 208 170 N NA 

Pyrene 316 170 N NA 

Aluminum 13400 7700 N 11800 

Arsenic 15.1 0.39 C 4.03 

Chromium 19.4 0.29 C 9.87 

Cobalt 15.3 2.3 N 2.87 

Iron 31200 5500 N 13800 

Lead 572 400 10.8 

Manganese 543 180 N 141 
 

 

The following carcinogenic PAHs (cPAHs) listed in Table 2-1 are presented above in terms of 

benzo(a)pyrene equivalents (BaPequiv) concentrations: benzo(a)pyrene, benzo(a)anthracene, 

benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(ah)anthracene, and indeno(1,2,3-

CD)pyrene.  Toxicity equivalency factors (TEFs) were used to convert the concentrations of these cPAHs 

into equivalent concentrations of benzo(a)pyrene which were then summed (on a per sample basis) to 

represent the BaPequiv concentrations evaluated in the HHRA (USEPA, 1993). 

 

2.2 EXPOSURE ASSESSMENT 

 

This section presents the exposure assessment component of the HHRA for the surface soils at the 

RVCP.  Receptors are identified and the methodology used to determine chemical intake resulting from 

exposure to surface soils is presented. 

 

Two types of receptors were considered in this HHRA based on the current, limited recreational use of 

the area: 
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• Individuals or families (including small children) renting camping space at the RVCP.  

Based on information provided by the Facility, these campers typically rent space for one or two 

weeks during the summer season (May through September).  The Facility further indicates that 

some families may return for multiple years (e.g., a five-year utilization rate is not atypical for the 

campers at the RVCP).   

 

• Workers performing maintenance activities (e.g., mowing the grass) or other duties (e.g., 

collecting rents) at the RVCP.  Typically, these duties require the worker to visit the RVCP on 

an infrequent basis (i.e., approximately one day a week during the warm weather months). 

 

It was assumed that these receptors would be exposed to COPCs in surface soils as a result of direct 

contact exposure to soils (i.e., incidental ingestion of small amounts of soils and dermal contact with soils) 

or as a consequence of the inhalation of soil particulates (dusts) emitted into the air.  The worker was 

assumed to be an adult receptor.  However, because families utilize the RVCP, three different receptor 

age groups were evaluated for the recreational user: 

 

• A young child in the 0 to 6 year age group. 

• An older child in the 7 to 16 year age group. 

• An adult. 

 

It was assumed that an individual from any one of these age groups could return to the RVCP for five 

consecutive years.  These receptors are referred to as the “child recreational”, “older child recreational”, 

and “adult recreational” user in this narrative.  As an alternate case, it was assumed that an individual 

living in the New England region may routinely visit the RVCP many years over the course of a lifetime 

[e.g., 6 years as a young child and 24 years as an adult].  This receptor is referred to as the “lifetime 

recreational user” receptor in this narrative.  It should be noted that a 30-year exposure duration 

(assuming 6 years exposure as a small child and 24 years exposure as an adult) is typically 

recommended by EPA when evaluating a residential land use scenario.  Consequently, it is a 

conservative assumption when evaluating a recreational land use scenario. 

 

The exposure factor assumptions used to quantitatively estimate COPC intake are summarized in Tables 

2-3 and 2-4.  Both Reasonable Maximum Exposure (RME) (Table 2-3) and Central Tendency Exposure 

(CTE) (Table 2-4) cases were evaluated.  (The RME case is intended to represent a reasonable upper-

bound case scenario whereas the CTE case is intended to represent an average case scenario.)  With 

the following exceptions, the exposure factor assumptions are those recommended in standard EPA risk 

assessment guidance documents: 
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1. The exposure frequency assumptions for the recreational user were 7 days per year and 14 days 

per year for the CTE and RME case, respectively, and were based on Facility information that 

recreational users rent a camp site for one or two weeks during the warm weather months.  

 

2. The exposure frequency assumption for the worker was 26 days per year for both the RME and 

CTE case, and is based on the assumption that a maintenance worker would mow the grass in 

the RVCP area approximately one day per week for six months. 

 

The equations used to estimate COPC intake are presented in Attachment A.  These equations are used 

in the HHRA for the evaluation of all COPCs with the exception of lead.  The risk evaluation of lead is 

further addressed in Section 2.4, Risk Characterization. 

 

The exposure point concentration (EPC) is the COPC concentration to which the receptor is exposed.  

Per U.S. EPA guidance, the arithmetic mean concentration is recommended as the EPC for lead and the 

95 percent upper confidence limit (UCL) on the arithmetic mean is recommended as the EPC for other 

chemicals.  EPCs are calculated following U.S. EPA’s Calculating Upper Confidence Limits for Exposure 

Point Concentrations at Hazardous Waste Sites (U.S. EPA, 2002) and using U.S. EPA Pro-UCL Version 

4.00.04.  Table 2-5 presents the EPCs for all chemicals selected as COPCs. 

 

2.3 TOXICITY ASSESSMENT 

  

The toxicity assessment component of a HHRA identifies the potential adverse health effects of the 

COPCs.  More specifically, the toxicity assessment presents quantitative estimates of the relationship 

between the magnitude and type of exposures and the severity or probability of human health effects for 

each COPC.  These quantitative estimates of toxicity or toxicity criteria (presented in terms of reference 

doses [RfDs] and reference concentrations [RfCs] for potential non-cancer effects, and cancer slope 

factors [CSFs] and inhalation unit risks [IURs] for cancer effects) are summarized for the RVCP COPCs in 

Table A-1 (Attachment A).  These toxicity criteria are more formally defined in Attachment A.  However, in 

brief, an RfD/RfC is the dose/concentration at which or below which adverse non-carcinogenic health 

effects are not anticipated.  The lower the RfD/RfC the more potent/hazardous the chemical is in terms of 

the potential to produce non-cancer health effects.  The CSFs/IURs are estimates/indicators of the 

potency of a carcinogenic chemical.  The higher the CSF/IUR the more potent the carcinogen is predicted 

to be (i.e., the more likely it is a receptor exposed to the chemical will develop cancer). 
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2.4  RISK CHARACTERIZATION 
 

The risk characterization of the COPCs selected for the surface soils at the RVCP is presented in Tables 

2-6 and 2-7 for the RME and CTE case, respectively.  Cancer risk estimates (i.e., the probability of 

developing cancer) and non-cancer hazard indices (an indicator of the potential for adverse non-cancer 

effects) were developed based on the intakes calculated per the methodology referenced in Section 2.2 

and the toxicity criteria referenced in Section 2.3.  The equations used to calculate the cancer risk 

estimates (i.e., the probability of developing cancer) and non-cancer hazard indices (HIs) are presented in 

Attachment A.  The RAGS Part D tables are presented in Attachment B.  A summary of the risk 

characterization results is provided in the following table: 

 

Summary of Cancer and Non-Cancer Risk Estimates for 

Recreational and Worker Exposure to COPCs in Surface Soil at the RVCP 

 

Receptor 

Total 
Cancer 

Risk 
Estimate 

- 
RME Case 

Total 
Non-

Cancer 
Hazard 

Index (HI) 
-  

RME Case 

Total 
Cancer 

Risk 
Estimate 

- 
CTE Case 

Total 
Non-

Cancer 
Hazard 

Index (HI) 
-  

CTE Case 

Maintenance 
Worker 

2E-05 
(cPAHs) 

<1 4E-06 <1 

Child 
Recreational 

User 

6E-04 
(cPAHs) 

<1 1E-04 
(cPAHs) 

<1 

Older Child 
Recreational 

User 

5E-05 
(cPAHs) 

<1 1E-05 <1 

Adult 
Recreational 

User 

1E-05 
(cPAHs) 

<1 2E-06 <1 

Lifetime 
Recreational 

User 

7E-04 
(cPAHs) 

NA 6E-05 
(cPAHs) 

NA 

 
 
1   Bolded carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1E-05.  A chemical name presented in 

parentheses indicates the primary chemical driving risk.  Specifically, a chemical with risk estimates exceeding the State of 
Rhode Island cancer risk benchmark of 1E-05. 

 

HIs developed for all receptors are less than one indicating that adverse non-carcinogenic health effects 

are not anticipated under the conditions established in the exposure assessment.  However, cancer risk 

estimates developed for all receptors exceed 1E-05 (i.e., a one-in-one-hundred thousand probability of 

developing cancer), the State of Rhode Island cumulative cancer risk benchmark.  Additionally, the 
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cancer risk estimates developed for the child recreational user and the lifetime recreational user exceed 

the U.S.EPA target risk range of 1E-04 to 1E-06 (i.e., a one-in-ten thousand to one-in-one million 

probability of developing cancer).  However, only the risk estimates developed for the cPAHs exceed 1E-

05.  As noted above, the cPAHs were evaluated in terms of BaPequiv concentrations.   

 

The cancer and non-cancer risk estimates developed in the preceding table are based on the evaluation 

of the EPC calculated for the study area as detailed in Section 2.2.  Alternatively, Figure 2-1 displays 

cancer risk estimates on a location-by-location basis.  Locations with cancer risk estimates exceeding 1E-

04 are color-coded with red dots; locations with cancer risk estimates exceeding 1E-05 but less than 1E-

04 are color coded with blue dots.  The cancer risk estimates for all other locations are less than 1E-05.  

The results presented on Figure 2-1 indicate that risk estimates are highest for locations closest to 

Narragansett Bay and lowest at locations distant from the Bay.  These results are as expected based on 

the cPAH concentration distribution described in Section 1.   

 

As noted above, this assessment is limited to the evaluation of receptors associated with the current 

recreational use of the RVCP.  However, the following comparisons of EPCs to reference points such as 

the U.S.EPA RSLs and State of Rhode Island criteria provide additional perspective for the cPAH 

concentrations detected: 

 

• The EPC for the cPAHs (in terms of BaPequiv concentrations) is 266 mg/kg and is orders of 

magnitude greater than the EPA RSLs for the hypothetical future resident (0.015 mg/kg) or the 

typical industrial worker (0.21 mg/kg).  This indicates that risk estimates for these receptors would 

exceed 1E-04 if such receptors were evaluated using the risk assessment methodology used to 

develop the U.S.EPA RSLs. 

 

• The EPC for the cPAHs (in terms of BaPequiv concentrations) is also orders of magnitude greater 

than the State of Rhode Island direct contact criteria for the industrial and residential land use 

scenario (0.8 and 0.4 mg/kg, respectively). 

 

As noted above, lead was selected as a COPC for the RVCP because the maximum detected 

concentration (572 mg/kg) exceeds both the U.S.EPA RSL (400 mg/kg) and the State of Rhode Island 

direct contact criterion (150 mg/kg) for soil assuming residential land use scenario.  However, per 

U.S.EPA risk assessment protocol, the arithmetic mean concentration should be selected as the EPC 

when evaluating exposure to lead.  As noted in Table 2-5, the arithmetic mean lead concentration in the 

surface soils of the RVCP 130 mg/kg does not exceed 400 mg/kg.  As expected, an assessment of this 

arithmetic mean lead concentration via the typical EPA risk assessment models for lead does not result in 
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risk assessment results at variance with stated EPA goals regarding receptor exposure to lead (see 

model outputs presented in Attachment B). 

 

2.5   UNCERTAINTY ANALYSIS 

 

The most significant source of uncertainty in this HHRA is the fact that fragments of clay targets used at 

the old skeet range are the likely source of the cPAHs detected in the surface soils at the RVCP.  Based 

on information in the technical articles presented in Attachment C, cPAHs associated with the clay matrix 

of targets are tightly bound to that matrix.  Consequently, the cPAHs are anticipated to be less 

bioavailable than is generally assumed by current U.S.EPA risk assessment guidance documents for the 

evaluation of receptor exposure to cPAHs in soils.  In fact, a review of the scientific literature (Attachment 

C) as well as guidelines published by the Massachusetts Department of Environmental Protection 

(MassDEP) demonstrates that the absorption of cPAHs in contaminated soils (not to mention the clay 

fragments) may differ from the absorption observed in the toxicity studies used to develop the toxicity 

criteria for the cPAHs.  Specifically, MassDEP used relative absorption factors (RAFs) in the development 

of their MCP Method 1 Standards for soils.  These RAFs were incorporated into MCP Method 1 

Standards in order to adjust for differences in chemical absorption efficiencies between different 

environmental matrices and exposure routes/matrices evaluated in the laboratory versus environmental 

exposures (MassDEP April 1994).  Toxicity information and the resultant toxicity criteria based on 

laboratory experiments, and the exposure routes (e.g., oral, dermal, inhalation) and matrices (e.g., oil, 

food) used in the laboratory may differ from anticipated exposure routes/matrices anticipated for human 

exposures at a site.  The RAFs recommended by the MassDEP are intended to make the site exposures 

evaluated comparable to the available laboratory toxicity data (MassDEP July 1995). 

 

The process used for RAF development is similar to the “Adjustment for Absorption Efficiency” guidance 

that is presented in Appendix A of the USEPA (1989) Risk Assessment Guidance for Superfund.  

MassDEP calculated RAFs according to the following equation (MassDEP July 1995): 

 

Efficiency Absorption
Efficiency Absorption

 = RAF
exposure of umroute/medi STUDY

exposure of umroute/medi SITE
 

 

MassDEP has developed the following RAF values for PAHs in soil: 

Exposure Route    RAF 
Oral     0.36 (noncarcinogenic) 
     0.28 (carcinogenic) 
 

Dermal     0.1 (noncarcinogenic) 

     0.02 (carcinogenic) 
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These RAFs are based on laboratory toxicological evaluations (MassDEP July 1995).  Magee et al. 

(1996) (Attachment C) incorporated similar toxicological study results into the development of absorption 

adjustment factors (AAFs) for PAHs and obtained AAFs that were similar to the MassDEP RAFs for the 

carcinogenic PAHs via oral and dermal exposure pathways and noncarcinogenic PAHs via the dermal 

pathway.  Cancer risk estimates developed for the RVCP site based on the MassDEP RAFs for the RME 

and CTE scenarios are presented in Tables 2-8 and 2-9 respectively.  The total cancer risk estimate for 

the lifetime recreational user developed using the RAFs for the RME scenario is 2E-04; the total cancer 

risk estimate for the lifetime recreational user developed without use of the RAFs for the RME scenario 

(Table 2-6) is 7E-04.  The total cancer risk estimate for the lifetime recreational user developed using the 

RAFs for the CTE scenario is 2E-05; the total cancer risk estimate for the lifetime recreational user 

developed without use of the RAFs for the CTE scenario (Table 2-7) is 6E-05. 

 

Figure 2-2 displays cancer risk estimates on a location-by-location basis based on the MassDEP RAFs.  

Locations with cancer risk estimates exceeding 1E-04 are color-coded with red dots; locations with 

cancer risk estimates exceeding 1E-05 but less than 1E-04 are color coded with blue dots.  The cancer 

risk estimates for all other locations are less than 1E-05.  The results presented on Figure 2-2 indicate 

that risk estimates are highest for locations closest to Narragansett Bay and lowest at locations distant 

from the Bay.   

 

The use of the MassDEP RAFs for PAH intake calculations at Carr Point may still result in an 

overestimation of human health risk to PAHs in site soil.  As stated above, this is because the PAHs 

present at the site are largely a result of the clay targets previously used in the former skeet range.  A 

toxicity evaluation of a former skeet range conducted by Baer et al. (1995) found that although trap and 

skeet shooting targets contained substantial levels of PAHs, PAH concentrations measured in the 

sediment and marine animals at the site were not higher, and in some instances lower, than surrounding 

areas.  It was concluded that PAHs were likely bound to the petroleum pitch and limestone matrix of the 

targets and were not likely to be available in the environment (Baer et al. 1995).  Similarly, a risk 

assessment conducted at a former skeet range at Alameda Point evaluated PAH contamination from clay 

targets and determined that PAHs in clay targets were not the source of PAHs detected in site sediments.  

This conclusion was reached because the PAHs concentrations in site sediment were chemically distinct 

from the PAHs detected in the clay targets (Battelle, September 2005).  Based on these findings, the use 

of the MassDEP RAFs for PAHs in the Carr Point risk evaluation should still provide conservative risk 

estimates.  (The referenced scientific literature is presented in Attachment C). 

 

Note:  The use of the RAFs is MassDEP methodology, not U.S. EPA Region I endorsed risk assessment 

methodology.  U.S. EPA risk guidance does not recommend the use of RAFs in human health risk 

assessment.   
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2.6   SUMMARY AND CONCLUSIONS 

 

This technical memorandum presents the results of a focused HHRA of chemical concentrations detected 

in the surface soils at the RVCP located within MRP Site 1, Carr Point at NAVSTA Newport.  The 

assessment was limited to an evaluation of receptors exposed as a result of the current, limited 

recreational use of the area (i.e., recreational users renting camp sites at the RVCP and maintenance 

workers) and was based on surface soil data collected in 2009 and 2010.  This assessment is specifically 

intended to assess risks to these receptors and to identify areas that may be targeted for an interim action 

so that the RVCP may open for the 2010 summer season.  Several organic and inorganic chemicals were 

selected as COPCs.  However, cPAHs are the predominant COPCs and only the cancer risk estimates 

developed for the cPAHs exceed the U.S.EPA target cancer risk range of 1E-04 to 1E-06 and the State of 

Rhode Island cumulative cancer risk benchmark of 1E-05.  The observed cPAH contamination is not 

uniform across the area of concern.  All of the locations demonstrating cancer risk estimates exceeding 

1E-04 are situated within approximately 50 to 100 feet of the Narragansett Bay shoreline and are 

associated with locations where clay target fragments were found (see Figure 2-1).  Cancer risk estimates 

for most locations more distant from the Narragansett Bay shoreline do not exceed 1E-05; none of the 

locations more distant from Narragansett Bay shoreline exceed 1E-04.  A significant source of uncertainty 

in this HHRA is the fact that fragments of clay targets used at the old skeet range are the likely source of 

the cPAHs detected in the surface soils at the RVCP.  A review of the scientific literature suggests that 

these cPAHs are tightly bound to the clay matrix of the targets and bioavailability to human or ecological 

receptors is limited.  Consequently, the risk estimates presented in this technical memorandum should be 

viewed as very conservative and likely overestimate the true potential for risks to persons using the site 

for passive recreation.  

  
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TABLES 



TABLE 1-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001

LOCATION ID CRP-SB01 CRP-SB09

SAMPLE DATE 05/12/09 05/12/09

TOP DEPTH 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT

QC NORMAL NORMAL

VOLATILES (UG/KG)

2-BUTANONE 10000000 2800000 72  UJ 80  UJ

ACETONE 7800000 6100000 72  UJ 80  UJ

BENZENE 2500 1100 7.2  U 8  U

BROMODICHLOROMETHANE 10000 280 7.2  U 8  U

CARBON DISULFIDE 67000 7.2  U 8  U

CHLOROFORM 1200 300 7.2  U 8  U

CIS-1,2-DICHLOROETHENE 630000 78000 7.2  U 8  U

ETHYLBENZENE 71000 5700 7.2  U 8  U

ISOPROPYLBENZENE 27000 220000 7.2  U 8  U

METHYL CYCLOHEXANE 7.2  U 8  U

METHYLENE CHLORIDE 45000 11000 14  U 16  U

TETRACHLOROETHENE 12000 570 7.2  U 8  U

TOLUENE 190000 500000 7.2  U 8  U

TOTAL 1,2-DICHLOROETHENE 70000 7.2  U 8  U

TOTAL XYLENES 110000 60000 7.2  U 8  U

TRICHLOROETHENE 13000 2800 7.2  U 8  U

VINYL CHLORIDE 20 60 14  U 16  U

SEMIVOLATILES (UG/KG)

1,1-BIPHENYL 800 390000 2000  U 300  J

2-METHYLNAPHTHALENE 29000 31000 2000  U 1400  J

ACENAPHTHENE 29000 340000 2000  U 15000

ACENAPHTHYLENE 23000 340000 2000  U 2000  U

ANTHRACENE 29000 1700000 2000  U 16000  J

BENZO(A)ANTHRACENE 900 150 1100  J 91000  J

BENZO(A)PYRENE 400 15 1700 120000

BENZO(B)FLUORANTHENE 900 150 1200  J 130000

PAL RES RSL

BENZO(B)FLUORANTHENE 900 150 1200  J 130000

BENZO(G,H,I)PERYLENE 800 170000 1300  J 78000

BENZO(K)FLUORANTHENE 900 1500 280  J 47000

CARBAZOLE 4000  U 11000

CHRYSENE 400 15000 1600  J 100000  J

DIBENZO(A,H)ANTHRACENE 400 15 400  U 22000  J

DIBENZOFURAN 2000  U 3500

FLUORANTHENE 20000 230000 870  J 110000  J

FLUORENE 28000 230000 2000  U 6100

INDENO(1,2,3-CD)PYRENE 900 150 1400  J 81000

NAPHTHALENE 29000 3900 2000  U 3700

N-NITROSODIPHENYLAMINE 99000 2000  U 2000  U

PHENANTHRENE 29000 170000 620  J 63000

PYRENE 1100 170000 1500  J 120000

W5210639F

PAL=PROJECT ACTION LIMIT-SEE TEXT;RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION;GRAY SHADING-DETECTED;U-NOT DETECTED;

J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE52



TABLE 1-1
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 2

SAMPLE ID CRP-SB01-0001 CRP-SB09-0001

LOCATION ID CRP-SB01 CRP-SB09

SAMPLE DATE 05/12/09 05/12/09

TOP DEPTH 0 FT 0 FT

BOTTOM DEPTH 1 FT 1 FT

QC NORMAL NORMAL

PAL RES RSL

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 2000 1.2  J 3.6  J

4,4'-DDE 1400 1.2 30

4,4'-DDT 21 1700 3.4  J 62

ALPHA-BHC 77 0.4  U 0.41  U

ALPHA-CHLORDANE 500 1600 0.4  U 0.41  U

AROCLOR-1260 371 220 19 20  U

DIELDRIN 4.9 30 3  UJ 7  UJ

ENDOSULFAN I 37000 0.4  U 0.41  U

ENDOSULFAN II 37000 0.8  U 0.81  U

ENDOSULFAN SULFATE 37000 0.8  U 0.81  U

ENDRIN 1800 0.8  U 0.81  U

ENDRIN ALDEHYDE 1800 0.8  U 0.81  U

ENDRIN KETONE 1800 0.8  U 0.81  U

GAMMA-BHC (LINDANE) 520 0.79 5.3

GAMMA-CHLORDANE 500 1600 0.4  U 0.41  U

HEPTACHLOR EPOXIDE 53 0.4  U 0.41  U

PROPELLANTS (MG/KG)

2,4-DINITROTOLUENE 0.9 1.6 NA NA

NITROGLYCERIN 6.1 0.61 NA NA

METALS (MG/KG)

ALUMINUM 7700 13400  J 11100  J

ANTIMONY 0.27 3.1 1.8  UJ 2.2  J

ARSENIC 7 0.39 13.6  J 15.1  J

BARIUM 330 1500 25.9  J 37  J

BERYLLIUM 0.4 16 0.33  J 0.36  J

CADMIUM 0.36 7 0.45 0.5CADMIUM 0.36 7 0.45 0.5

CALCIUM 2310  J 14200  J

CHROMIUM 26 280 19.4  J 13.4  J

COBALT 13 2.3 15.3 8.5

COPPER 28 310 25.2 22.5

IRON 5500 31200 20100

LEAD 11 400 438  J 572  J

MAGNESIUM 3810  J 4590  J

MANGANESE 220 180 543 311

MERCURY 0.1 0.43 0.03  J 0.067

NICKEL 38 150 31.3 16.5

POTASSIUM 338  J 497  J

SELENIUM 0.52 39 0.44 0.63

SILVER 4.2 39 0.18  U 0.1  J

SODIUM 292  U 301  U

VANADIUM 7.8 39 18.8 19.2

ZINC 46 2300 124 217

PETROLEUM HYDROCARBONS (MG/KG)

DIESEL RANGE ORGANICS 500 200 5600

GASOLINE RANGE ORGANICS 500 3.2  U 3.5  U

W5210639F

PAL=PROJECT ACTION LIMIT-SEE TEXT;RES RSL=RESIDENTIAL REGIONAL SCREENING LEVEL (USEPA)
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION;GRAY SHADING-DETECTED;U-NOT DETECTED;
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TABLE 1-2
FIELD OBSERVATIONS - JANUARY 2010

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

DEPTH 
INTERVAL

CLAY PIGEON 
FRAGMENTS

CRP-SS100-0006 0-6" MANY
CRP-SS100-0612 6-12" FEW
CRP-SS101-0006 0-6" SOME
CRP-SS102-0006 0-6" SOME
CRP-SS102-0612 6-12" NONE
CRP-SS103-0006 0-6" SOME
CRP-SS104-0006 0-6" FEW
CRP-SS104-0612 6-12" TRACE
CRP-SS105-0006 0-6" FEW
CRP-SS106-0006 0-6" FEW
CRP-SS106-0612 6-12" NONE
CRP-SS107-0006 0-6" TRACE
CRP-SS108-0006 0-6" NONE
CRP-SS108-0612 6-12" NONE
CRP-SS109-0006 0-6" TRACE
CRP-SS110-0006 0-6" NONE
CRP-SS110-0612 6-12" NONE
CRP-SS111-0006 0-6" NONE
CRP-SS112-0006 0-6" NONE
CRP-SS112-0612 6-12" NONE
CRP-SS113-0006 0-6" NONE
CRP-SS114-0006 0-6" NONE
CRP-SS114-0612 6-12" NONE
CRP-SS115-0006 0-6" NONE
CRP-SS116-0006 0-6" NONE
CRP-SS116-0612 6-12" NONE
CRP-SS117-0006 0-6" NONE
CRP-SS118-0006 0-6" NONE
CRP-SS118-0612 6-12" NONE
CRP-SS119-0006 0-6" NONE
CRP-SS120-0006 0-6" NONE
CRP-SS120-0612 6-12" NONE
CRP-SS121-0006 0-6" NONE
CRP-SS122-0006 0-6" NONE
CRP-SS122-0612 6-12" NONE
CRP-SS123-0006 0-6" NONE

MANY > 50%

SOME = 50-30%

FEW = 30-10%

TRACE = 1-10%

NONE = no fragments observed

Quantities of fragments (many, some, few and trace) were estimated in
represent a calculated percentage of fragments observed

SAMPLE ID

W
E

S
T

 R
O

W
M
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D
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O
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A

S
T
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O

W
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 1 OF 3

SAMPLE ID CRP-
SS100-
0006

CRP-
SS100-
0612

CRP-
SS101-
0006

CRP-
SS101-
0006-D

CRP-
SS101-
0006-AVG

CRP-
SS102-
0006

CRP-
SS102-
0612

CRP-
SS103-
0006

CRP-
SS104-
0006

CRP-
SS104-
0612

CRP-
SS105-
0006

CRP-
SS106-
0006

CRP-
SS106-
0612

CRP-
SS107-
0006

CRP-
SS108-
0006

LOCATION ID CRP-
SS100

CRP-
SS100

CRP-
SS101

CRP-
SS101

CRP-
SS101

CRP-
SS102

CRP-
SS102

CRP-
SS103

CRP-
SS104

CRP-
SS104

CRP-
SS105

CRP-
SS106

CRP-
SS106

CRP-
SS107

CRP-
SS108

SAMPLE DATE 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

TOP DEPTH 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT

BOTTOM DEPTH 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT

SACODE NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG

QC TYPE RISO
RES

NM NM NM FD NM NM NM NM NM NM NM NM NM NM NM

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123 3.13  J 1.19  J 0.793  J 0.669  J 0.731  J 3.11  J 2.68  J 2.9  J 1.26  J 0.17  U 2.02 0.292  J 0.164  U 0.174  U 0.189  U

ACENAPHTHENE 43 35 15.7 6.42 6.23 6.325 26.2 37.1 18.4 14.4 0.436 20.9 0.919 0.164  U 0.174  U 0.244  J

ACENAPHTHYLENE 23 4.78  U 0.247  J 0.795  U 1.01  U 0.9025  U 4.33  U 4.26  U 4.36  U 0.88  U 0.17  U 0.935  U 0.1  J 0.0982  J 0.071  J 0.189  U

ANTHRACENE 35 45.1 22.8 10.1 10.8 10.45 35 57.1 28.2 23.4 0.701 32.6 2.07 0.115  J 0.15  J 0.471

BAP EQUIVALENT-HALFND 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913

BAP EQUIVALENT-POS 425.406 158.6957 111.2742 116.239 113.7566 357.701 378.535 323.099 160.661 7.76604 284.021 44.0369 0.892311 0.514072 5.45913

BENZO(A)ANTHRACENE 0.9 258 93.2 76.2 78.4 77.3 242 239 223 114 4.65 207 40 0.609 0.441 3.55  J

BENZO(A)PYRENE 0.4 293 107 76.5 81.9 79.2 244 260 223 107 5.28 191 33.1 0.624 0.342  J 3.85  J

BENZO(B)FLUORANTHENE 0.9 264 115 62.6 72.4 67.5 222 270 172 108 4.95 185 16.5 0.585 0.364 3.34  J

BENZO(G,H,I)PERYLENE 0.8 223 87.2 52.5 50.3 51.4 169 178 144 71.8 3.98 114 14.3 0.411 0.224  J 2.49  J

BENZO(K)FLUORANTHENE 0.9 89 40 21.8 25.1 23.45 80.1 108 59.6 39.2 1.86 66.7 4.63 0.241  J 0.154  J 1.21  J

CHRYSENE 0.4 316 95.7 96.2 108  J 102.1  J 300 255 303 129 6.44 254 54.6 0.901 0.632 5.03  J

DIBENZO(A,H)ANTHRACEN
E

0.4 57.9 21.1 15.6 13.7 14.65 49.9 46.1 47.3 23 1.12 40.6 4.43 0.109  J 0.0672  J 0.674

FLUORANTHENE 20 277 137 64.1 73.6 68.85 214 332 165 128 5.1 178 11 0.74 0.761 3.2

FLUORENE 28 18 9.88 4.01 3.47 3.74 13.1 23.8 12.3 9.79 0.255  J 14.4 0.527 0.164  U 0.0526  J 0.164  J

INDENO(1,2,3-CD)PYRENE 0.9 211 92.8 49.8 52 50.9 163 202 124 79.4 3.81 123 7.56 0.366 0.222  J 2.29  J

NAPHTHALENE 54 8.21  J 3.2 1.31  J 2.24 1.775  J 7.49  J 5.44  J 8.21  J 1.9 0.0878  J 2.5 0.43 0.164  U 0.174  U 0.0686  J

PHENANTHRENE 40 184 90.1 43.7 41.9 42.8 129 208 112 85.1 3 118 13 0.406 0.612 1.91  J

PYRENE 13 316 126 77.9 83.8 80.85 258 296 227 124 5.28 195 41.8 0.884 0.81 3.91  J

METALS (MG/KG)

LEAD 150 150 112 272 304 288 181 158 183 208 63.1 265 502 154 63.4 76

W5210639F
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE52



TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 2 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

QC TYPE RISO
RES

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE 0.9

BENZO(A)PYRENE 0.4

BENZO(B)FLUORANTHENE 0.9

BENZO(G,H,I)PERYLENE 0.8

BENZO(K)FLUORANTHENE 0.9

CHRYSENE 0.4

DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20

FLUORENE 28

INDENO(1,2,3-CD)PYRENE 0.9

NAPHTHALENE 54

PHENANTHRENE 40

PYRENE 13

METALS (MG/KG)

LEAD 150

CRP-
SS108-
0006-D

CRP-
SS108-
0006-AVG

CRP-
SS108-
0612

CRP-
SS109-
0006

CRP-
SS110-
0006

CRP-
SS110-
0612

CRP-
SS111-
0006

CRP-
SS112-
0006

CRP-
SS112-
0612

CRP-
SS113-
0006

CRP-
SS114-
0006

CRP-
SS114-
0612

CRP-
SS115-
0006

CRP-
SS115-
0006-D

CRP-
SS115-
0006-AVG

CRP-
SS108

CRP-
SS108

CRP-
SS108

CRP-
SS109

CRP-
SS110

CRP-
SS110

CRP-
SS111

CRP-
SS112

CRP-
SS112

CRP-
SS113

CRP-
SS114

CRP-
SS114

CRP-
SS115

CRP-
SS115

CRP-
SS115

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT

0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT

DUP AVG NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG

FD NM NM NM NM NM NM NM NM NM NM NM NM FD NM

0.186  U 0.1875  U 0.174  U 0.108  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0472  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.157  J 0.2005  J 0.174  U 0.976 0.133  J 0.142  J 0.184  U 0.0834  J 0.283  J 0.147  J 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

0.186  U 0.1875  U 0.174  U 0.181  U 0.176  U 0.156  U 0.184  U 0.162  U 0.156  U 0.176  U 0.059  J 0.148  U 0.369  D 0.118  J 0.2435  J

0.227  J 0.349  J 0.0722  J 1.81 0.237  J 0.256  J 0.184  U 0.148  J 0.5 0.262  J 0.165  U 0.148  U 0.194  J 0.0676  J 0.1308  J

2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.151696 1.17533 0.45443 0.81488

2.39469 3.92691 1.26845 16.9985 2.58242 2.85622 0.373063 1.61829 11.2408 2.37021 0.415036 0.076956 1.17533 0.35693 0.76613

1.35  J 2.45  J 0.949 10.6 1.57 1.77  J 0.202  J 0.948  J 9.31  J 1.33  J 0.264  J 0.0592  J 0.823  J 0.251  J 0.537  J

1.7  J 2.775  J 0.854 11.6 1.8 1.98 0.25  J 1.12 7.47 1.66 0.287  J 0.0592  J 0.785  J 0.277  J 0.531  J

1.67  J 2.505  J 0.607 11 1.7 1.87 0.245  J 1.01 5.03 1.7 0.282  J 0.0697  J 0.92  J 0.341  J 0.6305  J

1.17  J 1.83  J 0.542 7.77 1.25 1.49 0.254  J 0.83 4.18 1.29 0.203  J 0.0632  J 0.553 0.216  J 0.3845  J

0.658  J 0.934  J 0.184  J 4.22 0.617 0.672 0.0818  J 0.399 1.25 0.651 0.114  J 0.148  U 0.36 0.112  J 0.236  J

2.11  J 3.57  J 2.21 14.3 2.25 2.5  J 0.345  J 1.5  J 21.3  J 1.7  J 0.396  J 0.106  J 1.53  J 0.51  J 1.02  J

0.268  J 0.471  J 0.217  J 2.37 0.324  J 0.374 0.0557  J 0.216  J 2.04 0.263  J 0.0518  J 0.148  U 0.154  J 0.195  U 0.154  J

1.92 2.56 0.48 10.9 1.72 1.94 0.291  J 1.07 3.74 1.9 0.365 0.0904  J 1.85  J 0.534  J 1.192  J

0.0846  J 0.1243  J 0.174  U 0.651 0.0782  J 0.083  J 0.184  U 0.162  U 0.166  J 0.0832  J 0.165  U 0.148  U 0.078  J 0.195  U 0.078  J

1.16  J 1.725  J 0.378 8.12 1.23 1.29 0.215  J 0.81 2.63 1.36 0.201  J 0.0476  J 0.569 0.191  J 0.38  J

0.186  U 0.0686  J 0.174  U 0.15  J 0.176  U 0.156  U 0.184  U 0.162  U 0.0582  J 0.176  U 0.165  U 0.148  U 0.164  U 0.195  U 0.1795  U

1.03  J 1.47  J 0.309  J 6.73 0.908 1.01 0.153  J 0.592 2.59 0.953 0.17  J 0.148  U 1.42  J 0.29  J 0.855  J

1.92  J 2.915  J 0.708 11 1.82 2.11 0.306  J 1.18 6.9 1.78 0.442 0.0996  J 2.26  J 0.651  J 1.4555  J

60.1 68.05 31.6 222 116 109 60.4 58 47.4 49.3 75.7 25.7 64.2 72.7 68.45

W5210639F
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;
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TABLE 1-3
ANALYTICAL RESULTS - DETECTED COMPOUNDS IN SURFACE SOIL (JANUARY 2010)

MRP SITE 1, CARR POINT, NAVSTA NEWPORT, RHODE ISLAND
PAGE 3 OF 3

SAMPLE ID

LOCATION ID

SAMPLE DATE

TOP DEPTH

BOTTOM DEPTH

SACODE

QC TYPE RISO
RES

POLYCYCLIC AROMATIC 
HYDROCARBONS (MG/KG)

2-METHYLNAPHTHALENE 123

ACENAPHTHENE 43

ACENAPHTHYLENE 23

ANTHRACENE 35

BAP EQUIVALENT-HALFND

BAP EQUIVALENT-POS

BENZO(A)ANTHRACENE 0.9

BENZO(A)PYRENE 0.4

BENZO(B)FLUORANTHENE 0.9

BENZO(G,H,I)PERYLENE 0.8

BENZO(K)FLUORANTHENE 0.9

CHRYSENE 0.4

DIBENZO(A,H)ANTHRACEN
E

0.4

FLUORANTHENE 20

FLUORENE 28

INDENO(1,2,3-CD)PYRENE 0.9

NAPHTHALENE 54

PHENANTHRENE 40

PYRENE 13

METALS (MG/KG)

LEAD 150

CRP-
SS116-
0006

CRP-
SS116-
0612

CRP-
SS117-
0006

CRP-
SS118-
0006

CRP-
SS118-
0612

CRP-
SS119-
0006

CRP-
SS120-
0006

CRP-
SS120-
0612

CRP-
SS121-
0006

CRP-
SS122-
0006

CRP-
SS122-
0006-D

CRP-
SS122-
0006-AVG

CRP-
SS122-
0612

CRP-
SS123-
0006

CRP-
SS116

CRP-
SS116

CRP-
SS117

CRP-
SS118

CRP-
SS118

CRP-
SS119

CRP-
SS120

CRP-
SS120

CRP-
SS121

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS122

CRP-
SS123

01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10 01/19/10

0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0.5 FT 0 FT 0 FT 0 FT 0 FT 0.5 FT 0 FT

0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 1 FT 0.5 FT 0.5 FT 0.5 FT 0.5 FT 1 FT 0.5 FT

NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL

NM NM NM NM NM NM NM NM NM NM FD NM NM NM

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.0499  J 0.314  J 0.201  J 0.2575  J 0.162  U 0.0733  J

0.192  U 0.172  U 0.221  U 0.09  J 0.0676  J 0.168  U 0.0762  J 0.152  U 0.0522  J 0.218  J 0.128  J 0.173  J 0.162  U 0.0958  J

0.278354 0.244679 0.525839 0.726172 0.489487 0.408762 0.600235 0.218876 0.756981 1.06166 0.668005 0.864833 0.20004 0.741116

0.182354 0.158679 0.415339 0.726172 0.489487 0.324762 0.600235 0.142876 0.756981 1.06166 0.668005 0.864833 0.11904 0.741116

0.14  J 0.137  J 0.318  J 0.45  J 0.349  J 0.25  J 0.361  J 0.118  J 0.559  J 0.878  J 0.423  J 0.6505  J 0.0828  J 0.507  J

0.141  J 0.121  J 0.324  J 0.504 0.333  J 0.249  J 0.412 0.109  J 0.528 0.713 0.439 0.576 0.0923  J 0.521

0.159  J 0.14  J 0.353  J 0.582 0.377 0.301  J 0.476 0.129  J 0.58 0.885 0.596 0.7405 0.11  J 0.568

0.105  J 0.0887  J 0.219  J 0.361 0.235  J 0.184  J 0.305  J 0.0909  J 0.382 0.52 0.341  J 0.4305  J 0.0715  J 0.353

0.0654  J 0.0603  J 0.15  J 0.225  J 0.148  J 0.12  J 0.176  J 0.0608  J 0.255  J 0.326  J 0.208  J 0.267  J 0.0499  J 0.233  J

0.2  J 0.206  J 0.439  J 0.622  J 0.507  J 0.362  J 0.575  J 0.168  J 0.731  J 1.3  J 0.725  J 1.0125  J 0.151  J 0.686  J

0.192  U 0.172  U 0.221  U 0.0788  J 0.0596  J 0.168  U 0.0714  J 0.152  U 0.0737  J 0.115  J 0.0913  J 0.10315  J 0.162  U 0.0758  J

0.241 0.284  J 0.481 0.678 0.52 0.384 0.582 0.221  J 0.857 1.47 0.889 1.1795 0.156  J 0.81

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.0602  J 0.173  U 0.0602  J 0.162  U 0.149  U

0.106  J 0.0917  J 0.223  J 0.373 0.223  J 0.191  J 0.308  J 0.084  J 0.381 0.528 0.33  J 0.429  J 0.0681  J 0.338

0.192  U 0.172  U 0.221  U 0.174  U 0.188  U 0.168  U 0.176  U 0.152  U 0.149  U 0.166  U 0.173  U 0.1695  U 0.162  U 0.149  U

0.113  J 0.15  J 0.202  J 0.338  J 0.24  J 0.183  J 0.291  J 0.0778  J 0.299 0.84  J 0.467  J 0.6535  J 0.0758  J 0.295  J

0.218  J 0.259  J 0.502 0.633 0.524 0.375 0.548 0.197  J 0.891 1.81  J 1.06  J 1.435  J 0.19  J 0.955

48.5 28.5 96.6 118 82.5 61.9 59.5 45.2 23.2 100 157 128.5 22.7 36

W5210639F
BLACK SHADING-EXCEEDS AT LEAST ONE CRITERION; GRAY SHADING-DETECTED;

U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE52



TABLE 2-1 
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Parameter FOD
Minimum 
Detected 

Concentration(1)

Maximum Detected 

Concentration(1)

Location Maximum 
Detected 

Concentration

Average 
Positive 
Detects

Average all 

Concentrations(2)
Background 

Concentration
COPC

Metals(mg/kg)

ALUMINUM 2/2 11100 13400 CRP-SB01-0001 12000 12000 7700 N NA 11800 YES

ANTIMONY 1/2 2.2 2.2 CRP-SB09-0001 2.2 1.6 3.1 N 10 NA NO

ARSENIC 2/2 13.6 15.1 CRP-SB09-0001 14 14 0.39 C 7 4.03 YES

BARIUM 2/2 25.9 37 CRP-SB09-0001 31 31 1500 N 5500 22.4 NO

BERYLLIUM 2/2 0.33 0.36 CRP-SB09-0001 0.34 0.34 16 N 0.4 0.419 NO

CADMIUM 2/2 0.45 0.5 CRP-SB09-0001 0.47 0.47 7 N 39 ND NO

CALCIUM 2/2 2310 14200 CRP-SB09-0001 8300 8300 NA NA 323 NO

CHROMIUM 2/2 13.4 19.4 CRP-SB01-0001 16 16 0.29
(6)C 390 (6) 9.87 YES

COBALT 2/2 8.5 15.3 CRP-SB01-0001 12 12 2.3 N NA 2.87 YES

COPPER 2/2 22.5 25.2 CRP-SB01-0001 24 24 310 N 3100 6.84 NO

IRON 2/2 20100 31200 CRP-SB01-0001 26000 26000 5500 N NA 13800 YES

LEAD 38/38 22.7 572 CRP-SB09-0001 130 130 400 150 10.8 YES

MAGNESIUM 2/2 3810 4590 CRP-SB09-0001 4200 4200 NA NA 1520 NO

MANGANESE 2/2 311 543 CRP-SB01-0001 430 430 180 N 390 141 YES

MERCURY 2/2 0.03 0.067 CRP-SB09-0001 0.049 0.049 2.3 N 23 0.0271 NO

NICKEL 2/2 16.5 31.3 CRP-SB01-0001 24 24 150 N 1000 7.7 NO

POTASSIUM 2/2 338 497 CRP-SB09-0001 420 420 NA NA 494 NO

SELENIUM 2/2 0.44 0.63 CRP-SB09-0001 0.54 0.54 39 N 390 0.251 NO

SILVER 1/2 0.1 0.1 CRP-SB09-0001 0.1 0.095 39 N 200 NA NO

VANADIUM 2/2 18.8 19.2 CRP-SB09-0001 19 19 39 N NA 17 NO

ZINC 2/2 124 217 CRP-SB09-0001 170 170 2300 N 600 22 NO

Semivolatiles(mg/kg)

1,1-BIPHENYL 1/2 0.3 0.3 CRP-SB09-0001 0.3 0.65 390 N 0.8 NA NO

2-METHYLNAPHTHALENE 12/38 0.0472 3.13 CRP-SS100-0006 1.6 0.58 31 N 123 NA NO

ACENAPHTHENE 18/38 0.015 37.1 CRP-SS102-0612 9.9 4.7 340 N 43 NA NO

ACENAPHTHYLENE 9/38 0.0499 0.369 CRP-SS115-0006 0.13 0.4 340
(7)N 23 NA NO

ANTHRACENE 28/38 0.0522 57.1 CRP-SS102-0612 9.9 7.4 1700 N 35 NA NO
BAP EQUIVALENT-HALFND(11)

38/38 0.152 425.4 CRP-SS100-0006 65 65 0.015
(8)C 0.4 (8) NA YES

BAP EQUIVALENT-POS(12)
38/38 0.0770 425.4 CRP-SS100-0006 65 65 0.015

(8)C 0.4 (8) NA YES

BENZO(A)ANTHRACENE 38/38 0.0592 258 CRP-SS100-0006 43 43 0.15 C 0.9 NA YES

BENZO(A)PYRENE 38/38 0.0592 293 CRP-SS100-0006 45 45 0.015 C 0.4 NA YES

BENZO(B)FLUORANTHENE 38/38 0.0697 270 CRP-SS102-0612 42 42 0.15 C 0.9 NA YES

BENZO(G,H,I)PERYLENE 38/38 0.0632 223 CRP-SS100-0006 31 31 170
(9)N 0.8 NA YES

BENZO(K)FLUORANTHENE 37/38 0.0499 108 CRP-SS102-0612 15 15 1.5 C 0.9 NA YES

CARBAZOLE 1/2 11 11000 CRP-SB09-0001 11 6.5 NA NA NA NO

CHRYSENE 38/38 0.106 316 CRP-SS100-0006 52 52 15 C 0.4 NA YES

DIBENZO(A,H)ANTHRACENE 30/38 0.0518 57.9 CRP-SS100-0006 11 8.8 0.015 C 0.4 NA YES

DIBENZOFURAN 1/2 3.5 3.5 CRP-SB09-0001 3.5 2.2 7.8 N NA NA NO

FLUORANTHENE 38/38 0.0904 332 CRP-SS102-0612 44 44 230 N 20 NA YES

FLUORENE 20/38 0.0526 23.8 CRP-SS102-0612 5.7 3 230 N 28 NA NO

INDENO(1,2,3-CD)PYRENE 38/38 0.0476 211 CRP-SS100-0006 31 31 0.15 C NA NA YES

NAPHTHALENE 14/38 0.0582 8.21 CRP-SS100-0006 3.1 1.2 3.6 C 54 NA YES

PHENANTHRENE 37/38 0.0758 208 CRP-SS102-0612 29 28 170
(9)N 13 (9) NA YES

PYRENE 38/38 0.0996 316 CRP-SS100-0006 48 48 170 N 13 NA YES

EPA Residential 
Regional Screening 

Level (3)

RIDEM Soil Direct 
Expsure Screening 

Level

W5210639F CTO WE52



TABLE 2-1 
CHEMICAL OF POTENTIAL CONCERN (COPC) SELECTION - SURFACE SOIL IN RECREATIONAL VEHICLE AREA

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

PAGE 2 OF 2

TOTAL PAHS 2/2 11.57 1004200 CRP-SB09-0001 510 510 NA NA NA NO

Pesticides/PCBs(ug/kg)

4,4'-DDD 2/2 1.2 3.6 CRP-SB09-0001 2.4 2.4 2000 C NA NA NO

4,4'-DDE 2/2 1.2 30 CRP-SB09-0001 16 16 1400 C NA NA NO

4,4'-DDT 2/2 3.4 62 CRP-SB09-0001 33 33 1700 C NA NA NO

AROCLOR-1260 1/2 19 19 CRP-SB01-0001 19 14 220 C 10000 (10) NA NO

GAMMA-BHC (LINDANE) 2/2 0.79 5.3 CRP-SB09-0001 3 3 520 C NA NA NO

TOTAL AROCLOR 1/2 19 19 CRP-SB01-0001 19 14 NA 10000 (10) NA NO

TOTAL DDD/DDE/DDT 2/2 5.8 95.6 CRP-SB09-0001 51 51 NA NA NA NO

Petroleum Hydrocarbons(mg/kg)

DIESEL RANGE ORGANICS 2/2 200 5600 CRP-SB09-0001 2900 2900 NA NA NA NO

Shaded criterion indicates that the maximum detected concentration exceeds the screening criteria and was retained as a COPC.

Notes:

(1) Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentration detected and as one sample when determining the frequency of detection and average results. C = Carcinogen

(2) Average of all analytical results is calculated using half of the detection limit for non-detects. EPA = Environmental Protection Agency

(3) EPA Regional Screening Level (ORNL, December 2009).  Non-carcinogenic values were divided by ten. N = Noncarcinogen

(4) Rhode Island Screening Level (February 2004). NA = Not Available

(5) Average surface soil concentration from Basewide Background Study Report, Naval Station Newport, Newport RI.   Tetra Tech NUS For NAVFAC MID ATLANTIC CTO 402. Final document, July 2008. ND = Non-detect

(6) Chromium VI value used. RIDEM = Rhode Island Department of Environmental Managemen

(7) Acenaphthene used as a surrogate concentration for Acenaphthylene.

(8) Benzo(a)pyrene used as a surrogate concentration.

(9) Pyrene used as a surrogate concentration for Benzo(g,h,i)perylene and Phenanthrene.

(10) Polychlorinated biphenyls used as a surrogate concentration.

(11) Benzo(a)pyrene equivalent concentrations calculated using one half the detection limit for non-detected values.

(12) Benzo(a)pyrene equivalent concentrations calculated using only positively detected values.

W5210639F CTO WE52



TABLE 2-2
SAMPLE LOCATION LIST
MRP SITE 1, CARR POINT

NAVSTA NEWPORT, RHODE ISLAND

SAMPLE ID

CRP-SB01-0001
CRP-SB09-0001

CRP-SS100-0006

CRP-SS100-0612

CRP-SS101-0006

CRP-SS101-0006-D

CRP-SS102-0006

CRP-SS102-0612

CRP-SS103-0006

CRP-SS104-0006

CRP-SS104-0612

CRP-SS105-0006

CRP-SS106-0006

CRP-SS106-0612

CRP-SS107-0006

CRP-SS108-0006

CRP-SS108-0006-D

CRP-SS108-0612

CRP-SS109-0006

CRP-SS110-0006

CRP-SS110-0612

CRP-SS111-0006

CRP-SS112-0006

CRP-SS112-0612

CRP-SS113-0006

CRP-SS114-0006

CRP-SS114-0612

CRP-SS115-0006

CRP-SS115-0006-D

CRP-SS116-0006

CRP-SS116-0612

CRP-SS117-0006

CRP-SS118-0006

CRP-SS118-0612

CRP-SS119-0006

CRP-SS120-0006

CRP-SS120-0612

CRP-SS121-0006

CRP-SS122-0006

CRP-SS122-0006-D

CRP-SS122-0612

CRP-SS123-0006

W5210639F CTO WE52



NAVSTA NEWPORT, RHODE ISLAND

CHILD ADULT
All Exposures

Csoil(mg/kg) Exposure concentration for soil

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

ED (years) Exposure duration 5 5 5 6(2) 24(2) 25(2)

BW (kg) Body weight 15(2) 45(3) 70(2) 15(2) 70(2) 70(2)

ATn(days) Averaging time for noncarcinogenic effects 1825(4) 1825(4) 1825(4) 2190(2) 8760(2) 9125(2)

ATc(days) Averaging time for carcinogenic effects 25550(4) 25550(4) 25550(4) 25550(4) 25550(4) 25550(4)

Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 200(2) 100(2) 100(2) 200(2) 100(3) 100(2)

EF-Soil (days/year) Exposure frequency 14 14 14 14 14 26
FI (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.125(a)

SA (cm2/event) Skin surface area available for contact 2800(5) 5700(5) 5700(5) 2800(5) 5700(5) 3300(5)

EV (events/day) Events per day 1 1 1 1 1 0.125(a)

AF (mg/cm2) Soil-to-skin adherence factor 0.2(5) 0.07(5) 0.07(5) 0.2(5) 0.07(5) 0.2(5)

ABS (unitless) Absorption factor

chemcial 

specific (5,6)

chemcial 

specific (5,6)

chemcial 

specific (5,6)

chemcial 

specific (5,6)

chemcial 

specific (5,6)

chemcial 

specific (5,6)

CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1(a)

EF(days/year) Exposure frequency 14 14 14 14 14 26

Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.
3- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.
4- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
5- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.
6- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets, 

available online at  http://www.mass.gov/dep/service/compliance/riskasmt.htm
a- Assumes exposure 1 hour out of 8 hour work day, so FI is 1/8 or 0.125.
Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances

RECREATIONAL USER

CHILD

TABLE 2-3
SUMMARY OF EXPOSURE INPUT PARAMETERS

REASONABLE MAXIMUM EXPOSURE
MRP SITE 1, CARR POINT

OLDER CHILD ADULT
LIFETIME EXPOSURE

WORKER
EXPOSURE PARAMETER

W5210639F CTO WE52



NAVSTA NEWPORT, RHODE ISLAND

CHILD ADULT
All Exposures

Csoil(mg/kg) Exposure concentration for soil

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

Maximum or 

95% UCL (1)

ED (years) Exposure duration 5 5 5 2(2,a) 7(2,b) 9(2)

BW (kg) Body weight 15(3) 45(4) 70(3) 15(3) 70(3) 70(3)

ATn(days) Averaging time for noncarcinogenic effects 1825(5) 1825(5) 1825(5) 730(5) 2555(5) 3285(5)

ATc(days) Averaging time for carcinogenic effects 25550(3) 25550(3) 25550(3) 25550(3) 25550(3) 25550(3)

Incidential Ingestion/Dermal Contact with Soil
IR (mg/day) Ingestion rate (soil) 100(6) 50(6) 50(6) 100(6) 50(6) 50(6)

EF-Soil (days/year) Exposure frequency 7 7 7 7 7 26
FI (unitless) Fraction ingested from contaminated source 1 1 1 1 1 0.125(c)

SA (cm2/day) Skin surface area available for contact 2800(2) 5700(4) 5700(4) 2800(4) 5700(4) 3300(4)

EV (events/day) Events per day 1 1 1 1 1 0.125(c)

AF (mg/cm2) Soil-to-skin adherence factor 0.04(2) 0.01(2) 0.01(2) 0.04(2) 0.01(2) 0.02(2)

ABS (unitless) Absorption factor

chemcial 

specific (2,7)

chemcial 

specific (2,7)

chemcial 

specific (2,7)

chemcial 

specific (2,7)

chemcial 

specific (2,7)

chemcial 

specific (2,7)

CF (kg/mg) Conversion factor 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Inhalation Fugitive Dust/Volatile Emissions from Surface Soil
ET (hours/day) Exposure time 24 24 24 24 24 1(c)

EF(days/year) Exposure frequency 7 7 7 7 7 26

Notes:

1- USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.
2- USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment ) Final. PA/540/R/99/0.
3- USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Devault Exposure Factors. OSWER 9285.6-03.
4- USEPA, 1997: Exposure Factors Handbook, EPA/600/P-95/002F a-c.
5- USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.
6- USEPA, 1993: Superfund's Default Exposure Factors for the Central Tendency and Reasonalbe Maximum Exposure.
7- MADEP, 2008: relative absorbtion factors in Method 3 Risk Assessment Short Form Excel spreadsheets, 

available online at  http://www.mass.gov/dep/service/compliance/riskasmt.htm
a- Exposure duration is assumed to be 1 year for ages 0-2 and 1 year for ages 2-6.
b- Exposure duration is assumed to be 2 years for ages 6-16 and 5 years for ages 16-30.
c- Assumes exposure 1 hour out of 8 hour work day, so FI is 1/8 or 0.125.
Assumptions without footnotes are based on professional judgement with consideration of site-specific circumstances

EXPOSURE PARAMETER
RECREATIONAL USER

CHILD

TABLE 2-4
SUMMARY OF EXPOSURE INPUT PARAMETERS

CENTRAL TENDENCY EXPOSURE
MRP SITE 1, CARR POINT

OLDER CHILD ADULT
LIFETIME EXPOSURE

WORKER

W5210639F CTO WE52



Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

MRP SITE 1 BAP - Equivalents Half ND mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Benzo(g,h,i)perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Naphthalene mg/kg 1.2 1.9 (G) 8.2 1.9 mg/kg 95% KM(t) Pro UCL 4.00.04
MRP SITE 1 Phenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
MRP SITE 1 Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Chromium mg/kg 16 NA 19.4 19.4 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
MRP SITE 1 Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
MRP SITE 1 Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1.  Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
     the dataset contains less than 10 samples.

G = Gamma Distribution
NA = Not Applicable
NP = Nonparametric Distribution

Exposure Point Concentration

TABLE 2-5
EXPOSURE POINT CONCENTRATION SUMMARY

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-6
SUMMARY OF CANCER RISKS AND HAZARD INDICES

REASONABLE MAXIMUM EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 9E-06 - - - - cPAHs 0.002 - -
Dermal Contact 8E-06 - - - - cPAHs 0.0003 - -
Inhalation 1E-09 - - - - - - 0.00004 - -
Total 2E-05 - - cPAHs - - 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 4E-04 cPAHs - - Chromium 0.1 - -
Dermal Contact 1E-04 - - cPAHs - - 0.006 - -
Inhalation 6E-09 - - - - - - 0.0005 - -
Total 6E-04 cPAHs - - Chromium 0.1 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 4E-05 - - cPAHs - - 0.02 - -
Dermal Contact 2E-05 - - cPAHs - - 0.001 - -
Inhalation 5E-09 - - - - - - 0.0005 - -
Total 5E-05 - - cPAHs - - 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 8E-06 - - - - cPAHs 0.01 - -
Dermal Contact 4E-06 - - - - cPAHs 0.0009 - -
Inhalation 4E-09 - - - - - - 0.0005 - -
Total 1E-05 - - - - cPAHs 0.01 - -

Lifelong Recreational User Surface Soil Incidental Ingestion 5E-04 cPAHs - - Chromium NA - -
(Child and Adult) Dermal Contact 2E-04 cPAHs - - - - NA - -

Inhalation 3E-08 - - - - - - NA - -
Total 7E-04 cPAHs - - Arsenic, Chromium NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-7
SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL TENDENCY EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.001 - -
Dermal Contact 2E-06 - - - - cPAHs 0.0003 - -
Inhalation 5E-10 - - - - - - 0.00004 - -
Total 4E-06 - - - - cPAHs 0.002 - -

Child Recreational Users Surface Soil Incidental Ingestion 1E-04 - - cPAHs - - 0.02 - -
Dermal Contact 1E-05 - - - - cPAHs 0.0006 - -
Inhalation 3E-09 - - - - - - 0.0003 - -
Total 1E-04 - - cPAHs - - 0.02 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 9E-06 - - - - cPAHs 0.004 - -
Dermal Contact 1E-06 - - - - - - 0.0001 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 1E-05 - - - - cPAHs 0.004 - -

Adult Recreational Users Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.003 - -
Dermal Contact 3E-07 - - - - - - 0.00006 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 2E-06 - - - - cPAHs 0.003 - -

Lifelong Recreational Users Surface Soil Incidental Ingestion 5E-05 - - cPAHs - - NA - -
(Child and Adult) Dermal Contact 7E-06 - - - - cPAHs NA - -

Inhalation 4E-09 - - - - - - NA - -
Total 6E-05 - - cPAHs - - NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-8
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 3E-06 - - - - cPAHs 0.002 - -
Dermal Contact 1E-06 - - - - - - 0.0003 - -
Inhalation 1E-09 - - - - - - 0.00004 - -
Total 4E-06 - - - - cPAHs 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 1E-04 - - cPAHs Chromium 0.09 - -
Dermal Contact 2E-05 - - cPAHs - - 0.005 - -
Inhalation 6E-09 - - - - - - 0.0005 - -
Total 1E-04 - - cPAHs Chromium 0.1 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 1E-05 - - - - cPAHs 0.02 - -
Dermal Contact 3E-06 - - - - cPAHs 0.001 - -
Inhalation 5E-09 - - - - - - 0.0005 - -
Total 1E-05 - - - - cPAHs 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 2E-06 - - - - cPAHs 0.01 - -
Dermal Contact 6E-07 - - - - - - 0.0008 - -
Inhalation 4E-09 - - - - - - 0.0005 - -
Total 3E-06 - - - - cPAHs 0.01 - -

Lifelong Recreational User Surface Soil Incidental Ingestion 1E-04 - - cPAHs Chromium NA - -
(Child and Adult) Dermal Contact 3E-05 - - cPAHs - - NA - -

Inhalation 3E-08 - - - - - - NA - -
Total 2E-04 cPAHs - - Arsenic, Chromium NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND

W5210639F CTO WE52



TABLE 2-9
SUMMARY OF CANCER RISKS AND HAZARD INDICES - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and ≤ 10-4 > 10-6 and ≤ 10-5 Target Organ HI > 1

Workers Surface Soil Incidental Ingestion 5E-07 - - - - - - 0.001 - -
Dermal Contact 3E-07 - - - - - - 0.0002 - -
Inhalation 5E-10 - - - - - - 0.00004 - -
Total 8E-07 - - - - - - 0.003 - -

Child Recreational Users Surface Soil Incidental Ingestion 3E-05 - - cPAHs - - 0.02 - -
Dermal Contact 2E-06 - - - - cPAHs 0.0005 - -
Inhalation 3E-09 - - - - - - 0.0003 - -
Total 3E-05 - - cPAHs - - 0.02 - -

Older Child Recreational Users Surface Soil Incidental Ingestion 3E-06 - - - - cPAHs 0.004 - -
Dermal Contact 2E-07 - - - - - - 0.00008 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 3E-06 - - - - cPAHs 0.02 - -

Adult Recreational Users Surface Soil Incidental Ingestion 6E-07 - - - - - - 0.002 - -
Dermal Contact 4E-08 - - - - - - 0.00005 - -
Inhalation 2E-09 - - - - - - 0.0003 - -
Total 6E-07 - - - - - - 0.003 - -

Lifelong Recreational Users Surface Soil Incidental Ingestion 1E-05 - - - - cPAHs NA - -
(Child and Adult) Dermal Contact 1E-06 - - - - - - NA - -

Inhalation 4E-09 - - - - - - NA - -
Total 2E-05 - - cPAHs - - NA - -

Notes:
NA - Not applicable.

MRP SITE 1, CARR POINT
NAVSTA NEWPORT, RHODE ISLAND
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FIGURES 







0‐0.5 ft 293
0.5‐1 ft 107

CRP‐SS100

0‐0.5 ft 79.2
CRP‐SS101

0‐0.5 ft 244
0.5‐1 ft 260

CRP‐SS102

0‐0.5 ft 223
CRP‐SS103

0‐0.5 ft 107
0.5‐1 ft 5.28

CRP‐SS104

0‐0.5 ft 191
CRP‐SS1050‐0.5 ft 33.1

0.5‐1 ft 0.624

CRP‐SS106

0‐0.5 ft 0.342
CRP‐SS107

0‐0.5 ft 2.775
0.5‐1 ft 0.854

CRP‐SS108

0‐0.5 ft 11.6
CRP‐SS109

0‐0.5 ft 1.8
0.5‐1 ft 1.98

CRP‐SS110

0‐0.5 ft 0.25
CRP‐SS111

0‐0.5 ft 1.12
0.5‐1 ft 7.47

CRP‐SS112

0‐0.5 ft 1.66
CRP‐SS113

0‐0.5 ft 0.287
0.5‐1 ft 0.0592

CRP‐SS114

0‐0.5 ft 0.531
CRP‐SS115

0‐0.5 ft 0.141
0.5‐1 ft 0.121

CRP‐SS116

0‐0.5 ft 0.324
CRP‐SS117

0‐0.5 ft 0.504
0.5‐1 ft 0.333

CRP‐SS118
0‐0.5 ft 0.249

CRP‐SS119

0‐0.5 ft 0.412
0.5‐1 ft 0.109

CRP‐SS120

0‐0.5 ft 0.528
CRP‐SS121

0‐0.5 ft 0.576
0.5‐1 ft 0.0923

CRP‐SS122

0‐0.5 ft 0.521
CRP‐SS123

0‐0.5 ft 0.576
0.5‐1 ft 0.0923

CRP‐SS122



0‐0.5 ft 208
0.5‐1 ft 63.1

CRP‐SS104

0‐0.5 ft 288
CRP‐SS101

0‐0.5 ft 183
CRP‐SS103

0‐0.5 ft 208
0.5‐1 ft 63.1

CRP‐SS104

0‐0.5 ft 265
CRP‐SS1050‐0.5 ft 502

0.5‐1 ft 154

CRP‐SS106

0‐0.5 ft 63.4
CRP‐SS107

0‐0.5 ft 68.05
0.5‐1 ft 31.6

CRP‐SS108

0‐0.5 ft 222
CRP‐SS109

0‐0.5 ft 116
0.5‐1 ft 109

CRP‐SS110

0‐0.5 ft 60.4
CRP‐SS111

0‐0.5 ft 58
0.5‐1 ft 47.4

CRP‐SS112

0‐0.5 ft 49.3
CRP‐SS113

0‐0.5 ft 75.7
0.5‐1 ft 25.7

CRP‐SS114

0‐0.5 ft 68.45
CRP‐SS115

0‐0.5 ft 48.5
0.5‐1 ft 28.5

CRP‐SS116

0‐0.5 ft 96.6
CRP‐SS117

0‐0.5 ft 118
0.5‐1 ft 82.5

CRP‐SS1180‐0.5 ft 61.9
CRP‐SS119

0‐0.5 ft 59.5
0.5‐1 ft 45.2

CRP‐SS120

0‐0.5 ft 23.2
CRP‐SS121

0‐0.5 ft 128.5
0.5‐1 ft 22.7

CRP‐SS122

0‐0.5 ft 36
CRP‐SS123

0‐0.5 ft 150
0.5‐1 ft 112

CRP‐SS100

0‐0.5 ft 181
0.5‐1 ft 158

CRP‐SS102



0‐0.5 ft 4.4E-04

0.5‐1 ft 2.1E-05

CRP‐SS104

0‐1 ft 1.1E-05

CRP‐SB01

0‐1 ft 4.7E-04

CRP‐SB09
0‐0.5 ft 1.2E-03

0.5‐1 ft 4.3E-04

CRP‐SS100

0‐0.5 ft 3.2E-04

CRP‐SS101
0‐0.5 ft 9.7E-04

0.5‐1 ft 1.0E-03

CRP‐SS102

0‐0.5 ft 8.8E-04

CRP‐SS103

0‐0.5 ft 7.7E-04

CRP‐SS1050‐0.5 ft 1.2E-04

0.5‐1 ft 2.4E-06

CRP‐SS106

0‐0.5 ft 1.4E-06

CRP‐SS107

0‐0.5 ft 1.5E-05

0.5‐1 ft 3.4E-06

CRP‐SS108

0‐0.5 ft 4.6E-05

CRP‐SS109

0‐0.5 ft 7.0E-06

0.5‐1 ft 7.7E-06

CRP‐SS110

0‐0.5 ft 1.0E-06

CRP‐SS111

0‐0.5 ft 4.4E-06

0.5‐1 ft 3.0E-05

CRP‐SS112

0‐0.5 ft 6.4E-06

CRP‐SS113

0‐0.5 ft 1.1E-06

0.5‐1 ft 4.1E-07

CRP‐SS114

0‐0.5 ft 3.2E-06

CRP‐SS115

0‐0.5 ft 7.6E-07

0.5‐1 ft 6.6E-07

CRP‐SS116

0‐0.5 ft 1.4E-06

CRP‐SS117

0‐0.5 ft 2.0E-06

0.5‐1 ft 1.3E-06

CRP‐SS1180‐0.5 ft 1.1E-06

CRP‐SS119

0‐0.5 ft 1.6E-06

0.5‐1 ft 5.9E-07

CRP‐SS120

0‐0.5 ft 2.1E-06

CRP‐SS121

0‐0.5 ft 2.9E-06

0.5‐1 ft 5.4E-07

CRP‐SS122

0‐0.5 ft 2.0E-06

CRP‐SS123



0‐0.5 ft 2.1E-04

0.5‐1 ft 1.0E-05

CRP‐SS104

0‐1 ft 5.7E-06

CRP‐SB01

0‐1 ft 1.2E-04

CRP‐SB09
0‐0.5 ft 2.8E-04

0.5‐1 ft 1.1E-04

CRP‐SS100

0‐0.5 ft 7.7E-05

CRP‐SS101
0‐0.5 ft 2.4E-04

0.5‐1 ft 2.5E-04

CRP‐SS102

0‐0.5 ft 2.1E-04

CRP‐SS103
0‐0.5 ft 1.1E-04

0.5‐1 ft 5.2E-06

CRP‐SS104

0‐0.5 ft 1.9E-04

CRP‐SS1050‐0.5 ft 2.9E-05

0.5‐1 ft 5.9E-07

CRP‐SS106

0‐0.5 ft 3.4E-07

CRP‐SS107

0‐0.5 ft 3.6E-06

0.5‐1 ft 8.4E-07

CRP‐SS108

0‐0.5 ft 1.1E-05

CRP‐SS109

0‐0.5 ft 1.7E-06

0.5‐1 ft 1.9E-06

CRP‐SS110

0‐0.5 ft 2.5E-07

CRP‐SS111

0‐0.5 ft 1.1E-06

0.5‐1 ft 7.5E-06

CRP‐SS112

0‐0.5 ft 1.6E-06

CRP‐SS113

0‐0.5 ft 2.8E-07

0.5‐1 ft 1.0E-07

CRP‐SS114

0‐0.5 ft 7.8E-07

CRP‐SS115

0‐0.5 ft 1.9E-07

0.5‐1 ft 1.6E-07

CRP‐SS116

0‐0.5 ft 3.5E-07

CRP‐SS117

0‐0.5 ft 4.8E-07

0.5‐1 ft 3.3E-07

CRP‐SS1180‐0.5 ft 2.7E-07

CRP‐SS119

0‐0.5 ft 4.0E-07

0.5‐1 ft 1.5E-07

CRP‐SS120

0‐0.5 ft 5.0E-07

CRP‐SS121

0‐0.5 ft 7.1E-07

0.5‐1 ft 1.3E-07

CRP‐SS122

0‐0.5 ft 4.9E-07

CRP‐SS123



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

REFERENCES 



            

W5210639F R-1 CTO WE52 

REFERENCES 
 
Baer et al.  1995.  Toxicity evaluation of trap and skeet shooting targets to aquatic test species.  
Ecotoxicology 4,385-392. 
 
Batelle.  September 2005.  Final Record of Decision Skeet Range Alameda Point, Alameda, California. 
 
MADEP (Massachusetts Department of Environmental Protection). April 1994. Background 
Documentation for the Development of the MCP Numerical Standards. 
  
MADEP.  July 1995.  Guidance for Disposal Site Risk Characterization.  Interim Final Policy WSC/ORS-
95-141. 
 
Magee, et al.  1996.  Absorption adjustment factor (AAF) distributions for polycyclic aromatic 
hydrocarbons (PAHS), Human and Ecological Risk Assessment: An International Journal,2:4,841 – 873. 
 
Tetra Tech. July 2008.  2008 Basewide Background Study Report for Naval Station Newport. 

USEPA (U.S. Environmental Protection Agency), 1989.  Risk Assessment Guidance for Superfund 
(RAGS), Volume I.  Human Health Evaluation Manual, Part A.  Interim Final. December. 

USEPA (U.S. Environmental Protection Agency), 1993. Provisional Guidance for Quantitative Risk 
Assessment for Polycyclic Aromatic Hydrocarbons.  Office of Research and Development.  Washington, 
D.C.  EPA/600/R-93-089.  July. 

USEPA (U.S. Environmental Protection Agency), 1997.  Health Effects Assessment Summary Table 
(HEAST).  July. 

USEPA (U.S. Environmental Protection Agency), 2002. Calculating Upper Confidence Limits for Exposure 
Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10. Office of Emergency and Remedial 
Response, Washington, D.C, December. 

USEPA (U.S. Environmental Protection Agency), 2002b.  OSWER Draft Guidance for Evaluating the Vapor 
Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor Intrusion Guidance), 
Publication EPA530-D-F02-052, November. 

USEPA (U.S. Environmental Protection Agency), 2002c.  Supplemental Guidance For Developing Soil 
Screening Levels For Superfund Sites, OSWER 9355.4-24, Office of Solid Waste and Emergency 
Response Washington, D.C., December. 

USEPA (U.S. Environmental Protection Agency), 2003.  Human Health Toxicity Values in Superfund Risk 
Assessments.  Office of Superfund Remediation and Technology Innovation, OSWER 9285.7-53, 
Washington, DC. December. 

USEPA (U.S. Environmental Protection Agency), 2004.  Risk Assessment Guidance for Superfund:  
Volume I, Human Health Evaluation Manual, Part E, Supplemental Guidance for Dermal Risk 
Assessment).  Office of Emergency and Remedial Response, Washington, D.C., July. 

USEPA (U.S. Environmental Protection Agency), 2005.  Guidelines for Carcinogen Risk Assessment.  
EPA/630/P-03/001B.  Risk Assessment Forum, Washington, D.C. March. 

USEPA (U.S. Environmental Protection Agency), 2005b.  Supplemental Guidance of Assessing 
Susceptibility from Early-Life Exposure to Carcinogens.  EPA/630/R-03/003F.  Risk Assessment Forum, 
Washington, DC. March. 



            

W5210639F R-2 CTO WE52 

USEPA (U.S. Environmental Protection Agency), 2009.  Regional Screening Levels for Chemical 
Contaminants at Superfund Sites prepared by Oak Ridge National Laboratory. December.  http://epa-
prgs.ornl.gov/chemicals/index.shtml.  December. 

USEPA (U.S. Environmental Protection Agency), 2009b.  Risk Assessment Guidance for Superfund, 
Volume I: Human Health Evaluation Manual (Part F, Supplemental Guidance for Inhalation Risk 
Assessment), Final.  Office of Superfund Remediation and Technology Innovation, Washington, D.C.  
20460 EPA-540-R-070-002, OSWER 9285.7-82, January. 

Regional Screening Levels for Chemical Contaminants at Superfund Sites prepared by Oak Ridge National 
Laboratory. December.  http://epa-prgs.ornl.gov/chemicals/index.shtml.  December. 

 
 



   

W5210639F i CTO WE52 

Acronyms and Abbreviations 
 
AAFs  Absorption Adjustment Factors 
ABS  Absorption Factor 
ADAF  Age-Dependent Adjustment Factors 
AF  Skin Adherence Factor 
AT  Averaging Time 
ATSDR  Agency for Toxic Substances and Disease Registry 
BaPequiv  Benzo(a)pyrene Equivalents 
BW  Body Weight 
Cal/EPA California Environmental Protection Agency 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
COPC  Chemical of Potential Concern 
cPAH  Carcinogenic Polycyclic Aromatic Hydrocarbon 
CF  Conversion Factor 
CSF  Cancer Slope Factors 
CTE  Central Tendency Exposure 
EC  Exposure Concentration 
ED  Exposure Duration 
EF  Exposure Frequency 
EPC  Exposure Point Concentration 
ET  Exposure Time 
FI  Fraction Ingested from contaminated source 
HEAST  Health Effects Assessment Summary Tables 
HHRA  Human Health Risk Assessment 
HIs  Hazard Indices 
HQ  Hazard Quotient 
ILCR  Incremental Lifetime Cancer Risks 
IR  Ingestion Rate 
IRIS  Integrated Risk Information System 
IUR  Inhalation Unit Risk 
MADEP  Massachusetts Department of Environmental Protection 
NCEA  National Center for Environmental Assessment 
PAH  Polycyclic Aromatic Hydrocarbon 
PEF  Particulate Emissions Factor 
PPRTVs Provisional Peer Reviewed Toxicity Values 
RAF  Relative Absorption Factor 
RCRA  Resource Conservation and Recovery Act 
RfC  Reference Concentration 
RfD  Reference Dose 
RME  Reasonable Maximum Exposure 
RSL  Residential Screening Levels 
RVCP  Recreational Vehicle Camping Park 
SA  Skin Surface Area Available for Contact 
TEF  Toxicity Equivalency Factors 
UCL  Upper Confidence Limit 
USEPA  United States Environmental Protection Agency 
VF  Volatilization Factor 































































































TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY

MRP SITE 1, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil

Maximum
Exposure Point Chemical of Units Arithmetic 95%  UCL Concentration

Potential Concern  Mean (Distribution) (Qualifier) Value Units Statistic Rationale

MRP SITE 1 Benzo(a)pyrene Equivalents mg/kg 65 266 (NP) 425.4 266 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Benzo(g,h,i)perylene mg/kg 31 126 (NP) 223 126 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Fluoranthene mg/kg 44 182 (NP) 332 182 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Naphthalene mg/kg 1.2 1.9 (G) 8.2 1.9 mg/kg 95% KM(t) Pro UCL 4.00.04
Phenanthrene mg/kg 28 117 (NP) 208 117 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Pyrene mg/kg 48 196 (NP) 316 196 mg/kg 99% Chebyshev (Mean, SD) Pro UCL 4.00.04
Aluminum mg/kg 12000 NA 13400 13400 mg/kg Maximum Only 2 Concentrations
Arsenic mg/kg 14 NA 15.1 15.1 mg/kg Maximum Only 2 Concentrations
Chromium mg/kg 16 NA 19.4 19.4 mg/kg Maximum Only 2 Concentrations
Cobalt mg/kg 12 NA 15.3 15.3 mg/kg Maximum Only 2 Concentrations
Iron mg/kg 26000 NA 31200 31200 mg/kg Maximum Only 2 Concentrations
Lead mg/kg 130 NA 572 130 mg/kg Arithmetic Mean USEPA Guidance
Manganese mg/kg 430 NA 543 543 mg/kg Maximum Only 2 Concentrations

For duplicate sample results, the average value was used in the calculation.

1.  Exposure point concentration is the value recommended by USEPA's ProUCL. The maximum detected concentration is used if the recommended UCL is greater than the maximum or if
     the dataset contains less than 10 samples.

G = Gamma Distribution
NP = Nonparametric Distribution

Exposure Point Concentration
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VALUES USED FOR DAILY INTAKE CALCULATIONS

Table No.
Reasonable Maximum Exposures

4.1.RME Workers Exposed to Surface Soil/Subsurface Soil
4.2.RME Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.3.RME Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.4.RME Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.5.RME Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
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4.7.RME Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
4.8.RME Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.9.RME Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil
4.10.RME Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil

Central Tendency Exposures
4.1.CTE Workers Exposed to Surface Soil/Subsurface Soil
4.2.CTE Workers Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.3.CTE Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.4.CTE Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.5.CTE Older Child Recreational Users Exposed to Surface Soil/Subsurface Soil
4.6.CTE Older Child Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.7.CTE Adult Recreational Users Exposed to Surface Soil/Subsurface Soil
4.8.CTE Adult Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
4.9.CTE Lifelong Recreational Users Exposed to Surface Soil/Subsurface Soil

4.10.CTE Lifelong Recreational Users Exposed to Air Emissions from Surface Soil/Subsurface Soil
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TABLE 4.1.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.125 unitless (1) BW x AT

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Dermal Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 0.125 events/day (1)

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 25 years USEPA, 1991

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

Sources:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 4.54E-09 Cancer Dermal Intake = 2.40E-07

Noncancer Ingestion Intake = 1.27E-08 Noncancer Dermal Intake = 6.72E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - WORKERS - SOIL TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 1 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 26 days/year (2) AT x 24 hours/day

ED Exposure Duration 25 years USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1991

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

VF Volatilization  Factor Chemical-specific m3/kg USEPA, 2002a

Notes:

1 - Length of typical work day.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 1.06E-03 Noncancer Inhalation Intake = 2.97E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.3.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (2), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (2), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (3), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (3), USEPA, 1989, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake (Age 0 - 6) = 3.65E-08 Cancer Dermal Intake (Age 0 - 6) = 1.02E-07

Mutagenic Chemicals

Cancer Ingestion Intake  (Age 0 - 2) = 1.46E-08 Cancer Dermal Intake  (Age 0 - 2) = 4.09E-08

Cancer Ingestion Intake  (Age 2 - 6) = 2.19E-08 Cancer Dermal Intake   (Age 2 - 6) = 6.14E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.11E-07 Noncancer Dermal Intake = 1.43E-06

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.4.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED1 Exposure Duration  (Age 0 - 2) 2 years (2), USEPA, 1989, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (2), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1991

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake   (Age 0 - 6) = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake  (Age 0 - 2) = 1.10E-03

Cancer Inhalation Intake   (Age 2 - 6) = 1.64E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 45 kg USEPA, 1989

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judhment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09 Cancer Dermal Intake = 2.43E-08

Mutagenic Chemicals

Cancer Ingestion Intake = 6.09E-09 Cancer Dermal Intake = 2.43E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 8.52E-08 Noncancer Dermal Intake = 3.40E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.6.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.7.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1991

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Dermal Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 14 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 3.91E-09 Cancer Dermal Intake = 1.56E-08

Mutagenic Chemicals

Cancer Ingestion Intake = 3.91E-09 Cancer Dermal Intake = 1.56E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.48E-08 Noncancer Dermal Intake = 2.19E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.8.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE - ADULT RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 14 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA, 1989, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 2.74E-03 Noncancer Inhalation Intake = 3.84E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 2.74E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.9.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Surface Soil

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Ingestion Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002a Max or 95% UCL USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate mg/day 200 USEPA, 1991 100 USEPA, 1997

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 -- Cs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested unitless 1 -- 1 -- BW x AT

EF Exposure Frequency days/year 14 (1) 14 (1)

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991

Dermal Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --

SA Skin Surface Available for Contact cm2 2,800 USEPA, 2004 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.20 USEPA, 2004 0.07 USEPA, 2004 BW x AT

DABS Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004

EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004

EF Exposure Frequency days/year 14 (1) 14 (1)

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2,190 USEPA, 1991 8,760 USEPA, 1991

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Carcinogenic Chemicals

Cancer Ingestion Intake (Age 0-2) = 1.46E-08 Cancer Dermal Intake (Age 0-2) = 4.09E-08

Cancer Ingestion Intake (Age 2-6) = 2.92E-08 Cancer Dermal Intake (Age 2-6) = 8.18E-08

Cancer Ingestion Intake (Age 6-16 ) = 7.83E-09 Cancer Dermal Intake (Age 6-16) = 3.12E-08

Cancer Ingestion Intake (Age 16-30) = 1.10E-08 Cancer Dermal Intake (Age 16-30) = 4.37E-08

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 5.11E-07 Noncancer Dermal Intake = 1.43E-06

3/25/2010



TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Air

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =

Cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b

ET Exposure Time hours/day 24 USEPA, 1991 24 (1) CA x ET x EF x ED 

EF Exposure Frequency days/year 14 (1) 14 (1) AT x  24 hours/day

ED1 Exposure Duration years 2 (2), USEPA, 1989, 2005 10 (2), USEPA, 1989, 2005

ED2 Exposure Duration years 4 (2), USEPA, 1989, 2005 14 (2), USEPA, 1989, 2005 CA = (1/PEF + 1/VF) x Cs

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1989

AT-N Averaging Time (Non-Cancer) days 2190 USEPA, 1991 8760 USEPA, 1991

PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2004 1.10E+10 USEPA 2010

VF Volatilization  Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a

Q/C Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008

center of source kg/m3

FD dispersion correction factor unitless 1 USEPA,  2002 1 USEPA,  2002

Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008

Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008

V Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008

F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Carcinogenic Chemicals

Cancer Inhalation Intake (Ages 0-2) = 1.10E-03

Cancer Inhalation Intake (Ages 2-6) = 2.19E-03

Cancer Inhalation Intake (Ages 6-16) = 5.48E-03

Cancer Inhalation Intake (Ages 16-30) = 7.67E-03



TABLE 4.1.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1991

CF3 Conversion Factor 3 0.000001 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 0.125 unitless (1) BW x AT

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 9 years USEPA, 2004

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Dermal Workers Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day (1)

EF Exposure Frequency 26 days/year (2)

ED Exposure Duration 9 years USEPA, 1993

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EV x EF x ED)/(BW x AT)

Cancer Ingestion Intake = 8.18E-10 Cancer Dermal Intake = 8.64E-09

Noncancer Ingestion Intake = 6.36E-09 Noncancer Dermal Intake = 6.72E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.2.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - WORKERS - SOIL TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Workers Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 1 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 26 days/year (2) AT x 24 hours/day

ED Exposure Duration 9 years USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Assumes exposure 1 hour out of 8 hour workday.

2 - Professional judgment.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental uidance: Standard Default Exposure Factors. OSWER 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b:Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Cancer Inhalation Intake = 3.82E-04 Noncancer Inhalation Intake = 2.97E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.3.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day (1)

EF Exposure Frequency 7 days/year (1)

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

BW Body Weight 15 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 9.13E-09 Cancer Dermal Intake = 1.02E-08

Mutagenic Chemicals

Cancer Ingestion Intake  (Age 0 - 2) = 3.65E-09 Cancer Dermal Intake  (Age 0 - 2) = 4.09E-09

Cancer Ingestion Intake  (Age 2 - 6) = 5.48E-09 Cancer Dermal Intake   (Age 2 - 6) = 6.14E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.28E-07 Noncancer Dermal Intake = 1.43E-07

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.4.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED1 Exposure Duration  (Age 0 - 2) 2 years (1,2) USEPA, 2005

ED2 Exposure Duration  (Age 2 - 6) 3 years (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - Children will be evaluated as one age group (0 - 6 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, children recreational users will be evaluated as two age groups, 0 - 2 years and 2 - 6 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake  (Age 0 - 2) = 5.48E-04

Cancer Inhalation Intake   (Age 2 - 6) = 8.22E-04

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.5.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 0.000001 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (1,2), USEPA, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Dermal Recreational User Older Child MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 0.000001 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (1,2), USEPA, 2005

BW Body Weight 45 kg USEPA, 1997

AT-C Averaging Time (Cancer) 25550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

Notes:

1 - Professional judhment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 1993: Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09 Cancer Dermal Intake = 1.74E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 1.52E-09 Cancer Dermal Intake = 1.74E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 2.13E-08 Noncancer Dermal Intake = 2.43E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.6.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - OLDER CHILD RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Older Child MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2010

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03

Cancer Inhalation Intake  = 0.00E+00

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.7.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface Soil/Subsurface Soil

Exposure Medium:  Surface/Subsurface Soil

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1993

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless -- BW x AT

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Dermal Recreational User Adult MRP Site 1 Camping Area CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 1997 CS x CF3 x SA x SSAF x DABS x EV x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EV Events Frequency 1 events/day USEPA, 2004

EF Exposure Frequency 7 days/year (1)

ED Exposure Duration 5 years (2), USEPA, 2005

BW Body Weight 70 kg USEPA, 1991

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1991

AT-N Averaging Time (Non-Cancer) 1,825 days USEPA, 1989

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  EPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997: Exposure Factors Handbook. USEPA/600/8-95/002FA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Non-Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10 Cancer Dermal Intake = 1.12E-09

Mutagenic Chemicals

Cancer Ingestion Intake = 9.78E-10 Cancer Dermal Intake = 1.12E-09

Noncarcinogenic Chemicals

Noncancer Ingestion Intake = 1.37E-08 Noncancer Dermal Intake = 1.56E-08

Cancer risk from ingestion = Soil concentration x Cancer Ingestion Intake x Oral Cancer Slope Factor

Cancer risk from dermal contact = Soil concentration x Cancer Dermal Intake x Absorption Factor x Dermal Cancer Slope Factor

Hazard Index from ingestion = Soil concentration x Noncancer Ingestion Intake / Oral Reference Dose

Hazard Index from dermal contact = Soil concentration x Noncancer Dermal Intake x Absorption Factor / Dermal Reference Dose

3/25/2010



TABLE 4.8.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES - ADULT RECREATIONAL USERS - SOILS TO AIR

MRP SITE 1 CAMPING AREA, CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe:  Current/Future

Medium:  Surface/Subsurface Soil

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational User Adult MRP Site 1 Camping Area CA Chemical concentration in air Calculated mg/m3 USEPA, 2002a   Exposure Concentration (mg/m3) =

CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002b

ET Exposure Time 24 hours/day (1) CA x ET x EF x ED 

EF Exposure Frequency 7 days/year (1) AT x 24 hours/day

ED Exposure Duration 5 years (2), USEPA,  2005

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) 1825 days USEPA, 1989

PEF Particulate Emission Factor 1.10E+10 m3/kg USEPA 2004

Notes:

1 - Professional judgment.

2 - For chemicals that act via the mutagenic mode of action the intake will be multiplied by the appropriate age-dependent adjustment factor in accordance with USEPA's Supplemental Guidance of Assessing Susceptibility from 

     Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10, December.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://rais.ornl.gov/epa/ssl1.shtml.  Site-specific value for Hartford, Connecticut.

Unit Intake Calculations

Unit Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Non-Mutagenic Chemicals Noncarcinogenic Chemicals

Cancer Inhalation Intake = 1.37E-03 Noncancer Inhalation Intake = 1.92E-02

Mutagenic Chemicals

Cancer Inhalation Intake = 1.37E-03

Cancer risk from ingestion = Air concentration x Cancer Inhalation Intake x Inhalation Cancer Slope Factor

Hazard Index from ingestion = Air concentration x Noncancer Inhalation Intake / Inhalation Reference Dose

3/25/2010



TABLE 4.9.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Surface Soil

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Ingestion Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate mg/day 100 USEPA, 1993 50 USEPA, 1993

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 -- Cs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested unitless 1 -- 1 -- BW x AT

EF Exposure Frequency days/year 7 (1) 7 (1)

ED1 Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005

ED2 Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989

Dermal Lifelong Recreational User Lifelong MRP Site 1 CS Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002 Max or 95% UCL USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 kg/mg 0.000001 -- 0.000001 --

SA Skin Surface Available for Contact cm2 2,800 USEPA, 1997 5,700 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor mg/cm2/event 0.04 USEPA, 2004 0.01 USEPA, 2004 BW x AT

DABS Absorption Factor unitless Chemical Specific USEPA, 2004 Chemical Specific USEPA, 2004

EV Events Frequency events/day 1 USEPA, 2004 1 USEPA, 2004

EF Exposure Frequency days/year 7 (1) 7 (1)

ED1 Exposure Duration (Age 6 - 16) years 1 (1,2) USEPA, 2005 2 (2), USEPA, 2005

ED2 Exposure Duration (Age 16 - 30) years 1 (1,2) USEPA, 2005 5 (2), USEPA, 2005

BW Body Weight kg 15 USEPA, 1991 70 USEPA, 1991

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1989 25,550 USEPA, 1991

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1991 2,555 USEPA, 1989

Notes:

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

Unit Intake Calculations

Incidental Ingestion Intake = (IR-S x CF3 x FI x EF x ED)/(BW x AT)

Dermal Intake = (CF3 x SA x SSAF x EF x ED)/(BW x AT)

Carcinogenic Chemicals

Cancer Ingestion Intake (Age 0-2) = 1.83E-09 Cancer Dermal Intake (Age 0-2) = 2.05E-09

Cancer Ingestion Intake (Age 2-6) = 1.83E-09 Cancer Dermal Intake (Age 2-6) = 2.05E-09
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TABLE 4.10.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Medium:  Surface Soil

Exposure Medium:  Air

      

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Units Value Rationale/ Value Rationale/ Intake Equation/
Code Reference Reference Model Name

Child Adult

Inhalation Lifelong Recreational User Lifelong MRP Site 1 CA Chemical concentration in air mg/m3 Calculated USEPA, 2002a Calculated USEPA, 2002a Exposure Concentration (mg/m3) =

Cs Chemical concentration in soil mg/kg Max or 95% UCL USEPA, 2002b Max or 95% UCL USEPA, 2002b

ET Exposure Time hours/day 24 (1) 24 (1) CA x ET x EF x ED 

EF Exposure Frequency days/year 7 (1) 7 (1) AT x  24 hours/day

ED1 Exposure Duration years 1 (2), USEPA, 2005 2 (1,2) USEPA, 2005

ED2 Exposure Duration years 1 (2), USEPA, 2005 5 (1,2) USEPA, 2005

AT-C Averaging Time (Cancer) days 25,550 USEPA, 1991 25,550 USEPA, 1991 CA = (1/PEF + 1/VF) x Cs

AT-N Averaging Time (Non-Cancer) days 730 USEPA, 1989 2555 USEPA, 1989

PEF Particulate Emission Factor m3/kg 1.10E+10 USEPA 2010 1.10E+10 USEPA 2010

VF Volatilization  Factor m3/kg Chemical-specific USEPA, 2002a Chemical-specific USEPA, 2002a

Q/C Inverse of mean concentration at g/m2-s per 73.95045 USEPA 2008 73.95045 USEPA 2008

center of source kg/m3

FD dispersion correction factor unitless 1 USEPA,  2002 1 USEPA,  2002

Ut Equivalent threshold of wind velocity at 7m. m/sec 11.32 USEPA 2008 11.32 USEPA 2008

Um Mean annual windspeed m/sec 3.84 USEPA 2008 3.84 USEPA 2008

V Fraction of vegetative cover unitless 0.5 USEPA 2008 0.5 USEPA 2008

F(x) Function dependent of Um/Ut unitless 0.0345 USEPA 2008 0.0345 USEPA 2008

Notes:

1 - Professional judgment.

2 - Adults will be evaluated as one age group (7 - 30 years) for non-mutagenic chemicals.  For chemicals that act via the mutagenic mode of action, residential adults will be evaluated as two age groups, 7 - 16 years and 16 - 30 years in accordance

    with USEPA's Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005).

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.  USEPA/540/1-86/060.

USEPA, 1991: Risk Assessment Guidance for Superfund - Supplemental Guidance- Standard Default Exposure Factors Interim Final.

USEPA, 2002a: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2002b: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2010: Soil Screening Guidance calculation Internet site at http://risk.lsd.ornl.gov/calc_start.htm.  Site-specific values for Hartford, Connecticut.

Unit Intake Calculations

Exposure Concentration = (ET x EF x ED)/(AT x 24 hours/day)

Carcinogenic Chemicals

Cancer Inhalation Intake (Ages 0-2) = 2.74E-04

Cancer Inhalation Intake (Ages 2-6) = 2.74E-04

Cancer Inhalation Intake (Ages 6-16) = 5.48E-04

Cancer Inhalation Intake (Ages 16-30) = 1.37E-03
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TABLE 5.1
NON-CANCER TOXICITY DATA -- ORAL/DERMAL

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010

Fluoranthene Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Liver 3000/1 IRIS 3/8/2010
Naphthalene Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 3/8/2010

Phenanthrene(3) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010

Pyrene Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 3/8/2010
Explosives
Nitroglycerin Chronic 1.0E-04 mg/kg/day 1 1.0E-04 mg/kg/day Cardiovascular System NA PPRTV 12/2009
Inorganics
Aluminum Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 3/8/2010

Chromium(4) Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Fetotoxicity, Gastrointestinal 
System, Bone

300/3 IRIS 3/8/2010

Cobalt Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Blood NA PPRTV 12/2009
Iron Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006

Manganese(5) Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 3/8/2010

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for IRIS = Integrated Risk Information System.
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. NA = Not Available.
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. PPRTV = Provisional Peer Reviewed Toxicity Values.
3 - Values are for pyrene.
4 - Values are for hexavalent chromium.
5 - Adjusted IRIS value in accordance with USEPA Region I Risk Update Number 4, November 1996.
Unless otherwise noted PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 5.2
NON-CANCER TOXICITY DATA -- INHALATION

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)

of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)

(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA

Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA

Fluoranthene NA NA NA NA NA NA NA NA NA

Naphthalene Chronic 3.0E-03 mg/m3 8.6E-04 (mg/kg/day) Respiratory 3000/1 IRIS 3/8/2010

Phenanthrene NA NA NA NA NA NA NA NA NA

Pyrene NA NA NA NA NA NA NA NA NA

Explosives

Nitroglycerin NA NA NA NA NA NA NA NA NA

Inorganics

Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300 PPRTV 10/23/2006

Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 12/2009

Chromium(2) Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Lungs 300/1 IRIS 3/8/2010

Cobalt Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Lungs NA PPRTV 12/2009

Iron NA NA NA NA NA NA NA NA NA

Manganese Chronic 5.0E-05 mg/m3
1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 3/8/2010

Notes:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg
2 - Values are for hexavalent chromium.
Definitions:
IRIS = Integrated Risk Information System
NA = Not Applicable
PPRTV = Provisional Peer Reviewed Toxicity Values.
Cal EPA = California Environmental Protection Agency.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
Benzo(a)pyrene(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 3/8/2010

Benzo(g,h,i)perylene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Fluoranthene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Naphthalene NA NA NA NA NA C / Inadequate data of carcinogenicity in 
humans

IRIS 3/8/2010

Phenanthrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Pyrene NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Explosives
Nitroglycerin 1.7E-02 (mg/kg/day)-1 1 1.7E-02 (mg/kg/day)-1 NA PPRTV 12/2009
Inorganics
Aluminum NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A IRIS 3/8/2010

Chromium 5.0E-01 (mg/kg/day)-1 0.025 2.0E+01 (mg/kg/day)-1 D / Not classifiable as to human carcinogenicity IRIS 3/8/2010

Cobalt NA NA NA NA NA NA NA NA
Iron NA NA NA NA NA NA NA NA

Manganese NA NA NA NA NA D (Not classifiable as to human carcinogenicity) IRIS 3/8/2010

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
     for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = 
     Oral cancer slope factor / Oral Absorption Efficiency for Dermal.
3 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility
      from Early-Life Exposure to Carcinogens (2005).
IRIS = Integrated Risk Information System.
NA = Not Available.
PPRTV = Provisional Peer Reviewed Toxicity Values.
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TABLE 6.2
CANCER TOXICITY DATA -- INHALATION

MRP SITE 1
CARR POINT, PORTSMOUTH, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds

Benzo(a)pyrene(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 B2 / Probable human carcinogen Cal EPA 12/2009

Benzo(g,h,i)perylene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Fluoranthene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Naphthalene 3.4E-05 (ug/m3)-1 1.2E-01 (mg/kg/day)-1 C/ Possible Human Carcinogen Cal EPA 12/2009

Phenanthrene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Pyrene NA NA NA NA D / Not classifiable as to human 
carcinogenicity

IRIS 3/8/2010

Explosives

Nitroglycerin NA NA NA NA NA NA NA

Inorganics

Aluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known human carcinogen IRIS 3/8/2010

Chromium(3) 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 3/8/2010

Cobalt 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 12/2009

Iron NA NA NA NA NA NA NA

Manganese NA NA NA NA
D / Not classifiable as to human 

carcinogenicity
IRIS 3/8/2010

Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day x 1000 ug/mg.

2 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for 

      Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - Values are for hexavalent chromium.

Definitions:

IRIS = Integrated Risk Information System.

NA = Not Available.

Unless otherwise noted Cal EPA and PPRTV values are from the USEPA Regions 3, 6, and 9 Regional Screening Level Table, December, 2009.

3/25/2010



LIST OF TABLES
RAGS PART D TABLE 7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

Table No.
REASONABLE MAXIMUM EXPOSURES

7.1.RME Workers
7.2.RME Child Recreational Users
7.3.RME Older Child Recreational Users
7.4.RME Adult Recreational Users
7.5.RME Lifelong Recreational Users

CENTRAL TENDENCY EXPOSURES
7.1.CTE Workers
7.2.CTE Child Recreational Users
7.3.CTE Older Child Recreational Users
7.4.CTE Adult Recreational Users
7.5.CTE Lifelong Recreational Users

3/25/2010



TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.8E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Fluoranthene 182 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00006

Naphthalene 1.90 mg/kg 8.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Pyrene 196 mg/kg 8.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Aluminum 13400 mg/kg 6.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 6.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-07 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 19.4 mg/kg 8.8E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008

Cobalt 15.3 mg/kg 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Iron 31200 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 9.0E-06 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-06 2.9E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00005

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Pyrene 196 mg/kg 7.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00007

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 7.6E-06 0.0003

Exposure Point Total 1.7E-05 0.003

Exposure Medium Total 1.7E-05 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 2.8E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.2E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 1.8E-11 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 3.7E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.3E-09 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 3.7E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.3E-09 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 1.5E-12 (mg/m3) 4.3E-03 (ug/m3)-1 6.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 1.9E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.6E-10 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 1.5E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.3E-11 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 5.2E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 1.5E-09 0.00004

Exposure Point Total 1.5E-09 0.00004

Exposure Medium Total 1.5E-09 0.00004

Medium Total 1.7E-05 0.003

Total of Receptor Risks Across All Media  1.7E-05 Total of Receptor Hazards Across All Media  0.003
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.1E-04 1.4E-04 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002

Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.002

Naphthalene 1.90 mg/kg 6.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00005

Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.002

Pyrene 196 mg/kg 7.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-04 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.003

Aluminum 13400 mg/kg 4.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.007

Arsenic 15.1 mg/kg 5.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Chromium 19.4 mg/kg 4.1E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.1E-06 9.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Cobalt 15.3 mg/kg 5.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Iron 31200 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 130 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.002

Exp. Route Total 4.1E-04 0.10

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-04 5.0E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0008

Fluoranthene 182 mg/kg 2.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0008

Naphthalene 1.90 mg/kg 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00002

Phenanthrene 117 mg/kg 1.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0007

Pyrene 196 mg/kg 2.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.5E-04 0.006

Exposure Point Total 5.6E-04 0.1

Exposure Medium Total 5.6E-04 0.1

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.8E-10 (mg/m3) 1.1E-03 (ug/m3)-1 4.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 2.8E-11 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 6.1E-09 0.0005

Exposure Point Total 6.1E-09 0.0005

Exposure Medium Total 6.1E-09 0.0005

Medium Total 5.6E-04 0.1

Total of Receptor Risks Across All Media  5.6E-04 Total of Receptor Hazards Across All Media  0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.5E-05 2.3E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0004

Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0004

Naphthalene 1.90 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000008

Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0003

Pyrene 196 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Aluminum 13400 mg/kg 8.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 15.1 mg/kg 9.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Chromium 19.4 mg/kg 3.5E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Cobalt 15.3 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Iron 31200 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Lead 130 mg/kg 7.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0003

Exp. Route Total 3.6E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.5E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.8E-05 1.2E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 6.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000004

Phenanthrene 117 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 6.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0003

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.8E-05 0.001

Exposure Point Total 5.4E-05 0.02

Exposure Medium Total 5.4E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.0E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 4.8E-09 0.0005

Exposure Point Total 4.8E-09 0.0005

Exposure Medium Total 4.8E-09 0.0005

Medium Total 5.4E-05 0.02

Total of Receptor Risks Across All Media  5.4E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.6E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000005

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0004

Aluminum 13400 mg/kg 5.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0007

Arsenic 15.1 mg/kg 5.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.9E-08 8.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 19.4 mg/kg 7.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-08 1.1E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0004

Cobalt 15.3 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 31200 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Lead 130 mg/kg 5.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0002

Exp. Route Total 7.7E-06 0.01

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 5.4E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.9E-06 7.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 3.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0001

Naphthalene 1.90 mg/kg 3.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 5.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 4.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.1E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-08 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 4.0E-06 0.0009

Exposure Point Total 1.2E-05 0.01

Exposure Medium Total 1.2E-05 0.01

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 6.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 7.3E-11 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 4.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 4.1E-10 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 3.8E-09 0.0005

Exposure Point Total 3.8E-09 0.0005

Exposure Medium Total 3.8E-09 0.0005

Medium Total 1.2E-05 0.01

Total of Receptor Risks Across All Media  1.2E-05 Total of Receptor Hazards Across All Media  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 7.1E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.2E-04

Benzo(g,h,i)perylene 126 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 8.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-06

Chromium 19.4 mg/kg 5.2E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-06

Cobalt 15.3 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 2.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 3.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 5.2E-04

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.7E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-04

Benzo(g,h,i)perylene 126 mg/kg 3.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 4.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 3.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-07

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 2.0E-04

Exposure Point Total 7.2E-04

Exposure Medium Total 7.2E-04

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.0E-09 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-09

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 2.7E-10 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 5.8E-07 (mg/m3) 3.4E-05 (ug/m3)-1 2.0E-08

Phenanthrene 3.5E-4 mg/m3 5.7E-06 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 2.9E-10 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 2.0E-08 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 2.3E-11 (mg/m3) 4.3E-03 (ug/m3)-1 9.7E-11

Chromium 1.8E-9 mg/m3 7.3E-11 (mg/m3) 8.4E-02 (ug/m3)-1 6.2E-09

Cobalt 1.4E-9 mg/m3 2.3E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.1E-10

Iron 2.8E-6 mg/m3 4.7E-08 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 8.1E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 2.7E-08

Exposure Point Total 2.7E-08

Exposure Medium Total 2.7E-08

Medium Total 7.2E-04

Total of Receptor Risks Across All Media  7.2E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-06 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000006

Phenanthrene 117 mg/kg 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Aluminum 13400 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00009

Arsenic 15.1 mg/kg 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 9.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 1.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.9E-09 1.2E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00004

Cobalt 15.3 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 31200 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0003

Lead 130 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00002

Exp. Route Total 1.6E-06 0.001

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.0E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.2E-06 2.3E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Fluoranthene 182 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00004

Naphthalene 1.90 mg/kg 2.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008

Phenanthrene 117 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 2.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 3.9E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.9E-09 3.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.2E-06 0.0003

Exposure Point Total 3.8E-06 0.001

Exposure Medium Total 3.8E-06 0.001

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.2E-12 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 4.4E-12 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 6.3E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 1.3E-08 (mg/m3) 3.4E-05 (ug/m3)-1 4.5E-10 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 1.3E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 6.8E-12 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 4.6E-10 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 5.2E-13 (mg/m3) 4.3E-03 (ug/m3)-1 2.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 6.7E-13 (mg/m3) 8.4E-02 (ug/m3)-1 5.7E-11 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 5.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 4.8E-12 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 4.5E-12 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 5.3E-10 0.00004

Exposure Point Total 5.3E-10 0.00004

Exposure Medium Total 5.3E-10 0.00004

Medium Total 3.8E-06 0.002

Total of Receptor Risks Across All Media  3.8E-06 Total of Receptor Hazards Across All Media  0.002
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.4E-05 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.0E-04 3.4E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0005

Fluoranthene 182 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0006

Naphthalene 1.90 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00001

Phenanthrene 117 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0005

Pyrene 196 mg/kg 1.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0008

Aluminum 13400 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Arsenic 15.1 mg/kg 1.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-07 1.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Chromium 19.4 mg/kg 1.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.1E-07 2.5E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0008

Cobalt 15.3 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Iron 31200 mg/kg 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.006

Lead 130 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0005

Exp. Route Total 1.0E-04 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.1E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-05 5.0E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Fluoranthene 182 mg/kg 2.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00008

Naphthalene 1.90 mg/kg 2.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00007

Pyrene 196 mg/kg 2.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-09 6.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.5E-05 0.0006

Exposure Point Total 1.2E-04 0.02

Exposure Medium Total 1.2E-04 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.9E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 3.0E-09 0.0003

Exposure Point Total 3.0E-09 0.0003

Exposure Medium Total 3.0E-09 0.0003

Medium Total 1.2E-04 0.02

Total of Receptor Risks Across All Media  1.2E-04 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.9E-06 5.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00010

Naphthalene 1.90 mg/kg 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00008

Pyrene 196 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0003

Arsenic 15.1 mg/kg 2.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-08 3.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 19.4 mg/kg 8.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 4.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Cobalt 15.3 mg/kg 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 31200 mg/kg 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Lead 130 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00008

Exp. Route Total 8.9E-06 0.004

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.8E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.3E-06 8.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Fluoranthene 182 mg/kg 4.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.7E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 4.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000003

Phenanthrene 117 mg/kg 2.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Pyrene 196 mg/kg 4.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.3E-06 0.00010

Exposure Point Total 1.0E-05 0.004

Exposure Medium Total 1.0E-05 0.004

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.9E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 7.2E-12 (mg/m3) 8.4E-02 (ug/m3)-1 6.1E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 2.4E-09 0.0003

Exposure Point Total 2.4E-09 0.0003

Exposure Medium Total 2.4E-09 0.0003

Medium Total 1.0E-05 0.004

Total of Receptor Risks Across All Media  1.0E-05 Total of Receptor Hazards Across All Media  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.9E-06 3.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Fluoranthene 182 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00006

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Pyrene 196 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Aluminum 13400 mg/kg 1.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 1.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.2E-08 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Chromium 19.4 mg/kg 1.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.5E-09 2.7E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00009

Cobalt 15.3 mg/kg 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Iron 31200 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 1.9E-06 0.003

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-07 5.4E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Fluoranthene 182 mg/kg 2.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.7E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000009

Naphthalene 1.90 mg/kg 2.8E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000008

Pyrene 196 mg/kg 2.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 7.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.8E-07 0.00006

Exposure Point Total 2.2E-06 0.003

Exposure Medium Total 2.2E-06 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.3E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.6E-11 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 2.4E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.0E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 1.9E-09 0.0003

Exposure Point Total 1.9E-09 0.0003

Exposure Medium Total 1.9E-09 0.0003

Medium Total 2.2E-06 0.003

Total of Receptor Risks Across All Media  2.2E-06 Total of Receptor Hazards Across All Media  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 6.9E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 5.0E-05

Benzo(g,h,i)perylene 126 mg/kg 6.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 9.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 6.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 7.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07

Chromium 19.4 mg/kg 5.0E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.5E-07

Cobalt 15.3 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 1.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 5.1E-05

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.3E-06

Benzo(g,h,i)perylene 126 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 8.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 2.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-09

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 7.3E-06

Exposure Point Total 5.8E-05

Exposure Medium Total 5.8E-05

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.6E-10 (mg/m3) 1.1E-03 (ug/m3)-1 1.7E-10

Benzo(g,h,i)perylene 1.1E-8 mg/m3 2.8E-11 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 4.1E-11 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 8.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 2.9E-09

Phenanthrene 3.5E-4 mg/m3 8.6E-07 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 4.4E-11 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 3.4E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.5E-11

Chromium 1.8E-9 mg/m3 1.2E-11 (mg/m3) 8.4E-02 (ug/m3)-1 9.7E-10

Cobalt 1.4E-9 mg/m3 3.4E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.1E-11

Iron 2.8E-6 mg/m3 7.0E-09 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 2.9E-11 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 1.2E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 4.1E-09

Exposure Point Total 4.1E-09

Exposure Medium Total 4.1E-09

Medium Total 5.8E-05

Total of Receptor Risks Across All Media  5.8E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Table No.
REASONABLE MAXIMUM EXPOSURES

9.1.RME Workers
9.2.RME Child Recreational Users
9.3.RME Older Child Recreational Users
9.4.RME Adult Recreational Users
9.5.RME Lifelong Recreational Users
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 -- 8E-06 -- 2E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00005 - - 0.00005 0.00010

Fluoranthene - - -- - - -- - - Liver 0.00006 - - 0.00005 0.0001

Naphthalene - - -- - - -- - - Body Weight 0.000001 - - 0.000001 0.000002

Phenanthrene - - -- - - -- - - Kidney 0.00005 - - 0.00004 0.00009

Pyrene - - -- - - -- - - Kidney 0.00008 - - 0.00007 0.0002

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 1E-07 -- 2E-08 -- 1E-07 Skin, CVS 0.0006 - - 0.0001 0.0008

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.00008 - - -- 0.00008

Cobalt - - -- - - -- - - Blood 0.0006 - - -- 0.0006

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 9E-06 -- 8E-06 -- 2E-05 0.002 -- 0.0003 0.003

Exposure Point Total 2E-05 0.003

Exposure Medium Total 2E-05 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 3E-11 -- -- 3E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 1E-09 -- -- 1E-09 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 6E-12 -- -- 6E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.00000005 - - 0.00000005
Cobalt -- 1E-11 -- -- 1E-11 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 1E-09 -- -- 1E-09 - - 0.00004 - - 0.00004

Exposure Point Total 1E-09 0.00004

Exposure Medium Total 1E-09 0.00004

Medium Total 2E-05 0.003

Receptor Total Receptor Risk Total  2E-05 Receptor HI Total  0.003
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-04 -- 1E-04 -- 6E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.002 - - 0.0008 0.003

Fluoranthene - - -- - - -- - - Liver 0.002 - - 0.0008 0.003

Naphthalene - - -- - - -- - - Body Weight 0.00005 - - 0.00002 0.00007

Phenanthrene - - -- - - -- - - Kidney 0.002 - - 0.0007 0.003

Pyrene - - -- - - -- - - Kidney 0.003 - - 0.001 0.005

Aluminum - - -- - - -- - - CNS 0.007 - - -- 0.007

Arsenic 8E-07 -- 7E-08 -- 9E-07 Skin, CVS 0.03 - - 0.002 0.03

Chromium 2E-06 -- - - -- 2E-06 Fetotoxicity, GS, Bone 0.003 - - -- 0.003

Cobalt - - -- - - -- - - Blood 0.03 - - -- 0.03

Iron - - -- - - -- - - GS 0.02 - - -- 0.02

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.002 - - -- 0.002

Chemical Total 4E-04 -- 1E-04 -- 6E-04 0.10 -- 0.006 0.1

Exposure Point Total 6E-04 0.1

Exposure Medium Total 6E-04 0.1

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-10 -- -- 4E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 2E-09 -- -- 2E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 6E-09 -- -- 6E-09 - - 0.0005 - - 0.0005

Exposure Point Total 6E-09 0.0005

Exposure Medium Total 6E-09 0.0005

Medium Total 6E-04 0.1

Receptor Total Receptor Risk Total  6E-04 Receptor HI Total  0.1

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-05 -- 2E-05 -- 5E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0004 - - 0.0002 0.0005

Fluoranthene - - -- - - -- - - Liver 0.0004 - - 0.0002 0.0006

Naphthalene - - -- - - -- - - Body Weight 0.000008 - - 0.000004 0.00001

Phenanthrene - - -- - - -- - - Kidney 0.0003 - - 0.0002 0.0005

Pyrene - - -- - - -- - - Kidney 0.0006 - - 0.0003 0.0008

Aluminum - - -- - - -- - - CNS 0.001 - - -- 0.001

Arsenic 1E-07 -- 2E-08 -- 2E-07 Skin, CVS 0.004 - - 0.0005 0.005

Chromium 2E-07 -- - - -- 2E-07 Fetotoxicity, GS, Bone 0.0006 - - -- 0.0006

Cobalt - - -- - - -- - - Blood 0.004 - - -- 0.004

Iron - - -- - - -- - - GS 0.004 - - -- 0.004

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Chemical Total 4E-05 -- 2E-05 -- 5E-05 0.02 -- 0.001 0.02

Exposure Point Total 5E-05 0.02

Exposure Medium Total 5E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 5E-09 -- -- 5E-09 - - 0.0005 - - 0.0005

Exposure Point Total 5E-09 0.0005

Exposure Medium Total 5E-09 0.0005

Medium Total 5E-05 0.02

Receptor Total Receptor Risk Total  5E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 8E-06 -- 4E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0002 - - 0.0001 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0002 - - 0.0001 0.0004

Naphthalene - - -- - - -- - - Body Weight 0.000005 - - 0.000003 0.000008

Phenanthrene - - -- - - -- - - Kidney 0.0002 - - 0.0001 0.0003

Pyrene - - -- - - -- - - Kidney 0.0004 - - 0.0002 0.0005

Aluminum - - -- - - -- - - CNS 0.0007 - - -- 0.0007

Arsenic 9E-08 -- 1E-08 -- 1E-07 Skin, CVS 0.003 - - 0.0003 0.003

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0004 - - -- 0.0004

Cobalt - - -- - - -- - - Blood 0.003 - - -- 0.003

Iron - - -- - - -- - - GS 0.002 - - -- 0.002

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Chemical Total 8E-06 -- 4E-06 -- 1E-05 0.01 -- 0.0009 0.01

Exposure Point Total 1E-05 0.01

Exposure Medium Total 1E-05 0.01

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 7E-11 -- -- 7E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 4E-10 -- -- 4E-10 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 4E-09 -- -- 4E-09 - - 0.0005 - - 0.0005

Exposure Point Total 4E-09 0.0005

Exposure Medium Total 4E-09 0.0005

Medium Total 1E-05 0.01

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong (Child and Adult)

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-04 -- 2E-04 -- 7E-04

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-06 -- 1E-07 -- 2E-06

Chromium 3E-06 -- - - -- 3E-06

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 5E-04 -- 2E-04 -- 7E-04

Exposure Point Total 7E-04

Exposure Medium Total 7E-04

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-09 -- -- 1E-09
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 2E-08 -- -- 2E-08
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-10 -- -- 1E-10
Chromium -- 6E-09 -- -- 6E-09
Cobalt -- 2E-10 -- -- 2E-10
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 7E-04

Receptor Total Receptor Risk Total  7E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 2E-06 -- 4E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00003 - - 0.00004 0.00006

Fluoranthene - - -- - - -- - - Liver 0.00003 - - 0.00004 0.00007

Naphthalene - - -- - - -- - - Body Weight 0.0000006 - - 0.0000008 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.00003 0.00006

Pyrene - - -- - - -- - - Kidney 0.00004 - - 0.00006 0.00010

Aluminum - - -- - - -- - - CNS 0.00009 - - -- 0.00009

Arsenic 2E-08 -- 6E-09 -- 2E-08 Skin, CVS 0.0003 - - 0.0001 0.0004

Chromium 8E-09 -- - - -- 8E-09 Fetotoxicity, GS, Bone 0.00004 - - -- 0.00004

Cobalt - - -- - - -- - - Blood 0.0003 - - -- 0.0003

Iron - - -- - - -- - - GS 0.0003 - - -- 0.0003

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00002 - - -- 0.00002

Chemical Total 2E-06 -- 2E-06 -- 4E-06 0.001 -- 0.0003 0.001

Exposure Point Total 4E-06 0.001

Exposure Medium Total 4E-06 0.001

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-11 -- -- 1E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 5E-10 -- -- 5E-10 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 2E-12 -- -- 2E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 6E-11 -- -- 6E-11 NA - - 0.00000005 - - 0.00000005
Cobalt -- 5E-12 -- -- 5E-12 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 5E-10 -- -- 5E-10 - - 0.00004 - - 0.00004

Exposure Point Total 5E-10 0.00004

Exposure Medium Total 5E-10 0.00004

Medium Total 4E-06 0.002

Receptor Total Receptor Risk Total  4E-06 Receptor HI Total  0.002
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 1E-05 -- 1E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0005 - - 0.00008 0.0006

Fluoranthene - - -- - - -- - - Liver 0.0006 - - 0.00008 0.0007

Naphthalene - - -- - - -- - - Body Weight 0.00001 - - 0.000002 0.00001

Phenanthrene - - -- - - -- - - Kidney 0.0005 - - 0.00007 0.0006

Pyrene - - -- - - -- - - Kidney 0.0008 - - 0.0001 0.0010

Aluminum - - -- - - -- - - CNS 0.002 - - -- 0.002

Arsenic 2E-07 -- 7E-09 -- 2E-07 Skin, CVS 0.006 - - 0.0002 0.007

Chromium 5E-07 -- - - -- 5E-07 Fetotoxicity, GS, Bone 0.0008 - - -- 0.0008

Cobalt - - -- - - -- - - Blood 0.007 - - -- 0.007

Iron - - -- - - -- - - GS 0.006 - - -- 0.006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0005 - - -- 0.0005

Chemical Total 1E-04 -- 1E-05 -- 1E-04 0.02 -- 0.0006 0.02

Exposure Point Total 1E-04 0.02

Exposure Medium Total 1E-04 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.0003 - - 0.0003

Exposure Point Total 3E-09 0.0003

Exposure Medium Total 3E-09 0.0003

Medium Total 1E-04 0.02

Receptor Total Receptor Risk Total  1E-04 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 9E-06 -- 1E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00009 - - 0.00001 0.0001

Fluoranthene - - -- - - -- - - Liver 0.00010 - - 0.00001 0.0001

Naphthalene - - -- - - -- - - Body Weight 0.000002 - - 0.0000003 0.000002

Phenanthrene - - -- - - -- - - Kidney 0.00008 - - 0.00001 0.00010

Pyrene - - -- - - -- - - Kidney 0.0001 - - 0.00002 0.0002

Aluminum - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Arsenic 3E-08 -- 1E-09 -- 4E-08 Skin, CVS 0.001 - - 0.00004 0.001

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0001 - - -- 0.0001

Cobalt - - -- - - -- - - Blood 0.001 - - -- 0.001

Iron - - -- - - -- - - GS 0.0009 - - -- 0.0009

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00008 - - -- 0.00008

Chemical Total 9E-06 -- 1E-06 -- 1E-05 0.004 -- 0.00010 0.004

Exposure Point Total 1E-05 0.004

Exposure Medium Total 1E-05 0.004

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-10 -- -- 1E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 6E-10 -- -- 6E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 1E-05 0.004

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 3E-07 -- 2E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00006 - - 0.000009 0.00007

Fluoranthene - - -- - - -- - - Liver 0.00006 - - 0.000009 0.00007

Naphthalene - - -- - - -- - - Body Weight 0.000001 - - 0.0000002 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00005 - - 0.000008 0.00006

Pyrene - - -- - - -- - - Kidney 0.00009 - - 0.00001 0.0001

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 2E-08 -- 8E-10 -- 2E-08 Skin, CVS 0.0007 - - 0.00002 0.0007

Chromium 9E-09 -- - - -- 9E-09 Fetotoxicity, GS, Bone 0.00009 - - -- 0.00009

Cobalt - - -- - - -- - - Blood 0.0007 - - -- 0.0007

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 2E-06 -- 3E-07 -- 2E-06 0.003 -- 0.00006 0.003

Exposure Point Total 2E-06 0.003

Exposure Medium Total 2E-06 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-11 -- -- 4E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 2E-06 0.003

Receptor Total Receptor Risk Total  2E-06 Receptor HI Total  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong (Child and Adult)

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-05 -- 7E-06 -- 6E-05

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-07 -- 4E-09 -- 1E-07

Chromium 3E-07 -- - - -- 3E-07

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 5E-05 -- 7E-06 -- 6E-05

Exposure Point Total 6E-05

Exposure Medium Total 6E-05

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 3E-09 -- -- 3E-09
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-11 -- -- 1E-11
Chromium -- 1E-09 -- -- 1E-09
Cobalt -- 3E-11 -- -- 3E-11
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 4E-09 -- -- 4E-09

Exposure Point Total 4E-09

Exposure Medium Total 4E-09

Medium Total 6E-05

Receptor Total Receptor Risk Total  6E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.5E-06 3.4E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 5.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Fluoranthene 182 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00002

Naphthalene 1.90 mg/kg 8.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000004

Phenanthrene 117 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 8.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Aluminum 13400 mg/kg 6.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 6.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.0E-07 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Chromium 19.4 mg/kg 8.8E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 2.5E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00008

Cobalt 15.3 mg/kg 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0006

Iron 31200 mg/kg 1.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 2.6E-06 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.6E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.2E-06 4.5E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 3.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Fluoranthene 182 mg/kg 5.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00004

Naphthalene 1.90 mg/kg 5.7E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000008

Phenanthrene 117 mg/kg 3.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 9.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00005

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.4E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.0E-08 3.8E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 1.2E-06 0.0003

Exposure Point Total 3.8E-06 0.003

Exposure Medium Total 3.8E-06 0.003

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 2.8E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.2E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 1.8E-11 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 3.7E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.3E-09 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 3.7E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.3E-09 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 1.5E-12 (mg/m3) 4.3E-03 (ug/m3)-1 6.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 1.9E-12 (mg/m3) 8.4E-02 (ug/m3)-1 1.6E-10 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 1.5E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.3E-11 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 5.2E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 1.5E-09 0.00004

Exposure Point Total 1.5E-09 0.00004

Exposure Medium Total 1.5E-09 0.00004

Medium Total 3.8E-06 0.003

Total of Receptor Risks Across All Media  3.8E-06 Total of Receptor Hazards Across All Media  0.003
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TABLE 7.2.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 5.6E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.2E-04 1.4E-04 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0008

Fluoranthene 182 mg/kg 6.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0008

Naphthalene 1.90 mg/kg 6.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.00002

Phenanthrene 117 mg/kg 4.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.0E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0007

Pyrene 196 mg/kg 7.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-04 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.001

Aluminum 13400 mg/kg 4.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.007

Arsenic 15.1 mg/kg 5.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.3E-07 7.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Chromium 19.4 mg/kg 4.1E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.1E-06 9.9E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.003

Cobalt 15.3 mg/kg 5.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.03

Iron 31200 mg/kg 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.02

Lead 130 mg/kg 4.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-04 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.002

Exp. Route Total 1.2E-04 0.09

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-05 7.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Fluoranthene 182 mg/kg 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0007

Naphthalene 1.90 mg/kg 1.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00001

Phenanthrene 117 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0006

Pyrene 196 mg/kg 2.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0009

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-08 6.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.3E-05 0.005

Exposure Point Total 1.4E-04 0.10

Exposure Medium Total 1.4E-04 0.10

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.8E-10 (mg/m3) 1.1E-03 (ug/m3)-1 4.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 2.8E-11 (mg/m3) 8.4E-02 (ug/m3)-1 2.4E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 6.1E-09 0.0005

Exposure Point Total 6.1E-09 0.0005

Exposure Medium Total 6.1E-09 0.0005

Medium Total 1.4E-04 0.10

Total of Receptor Risks Across All Media  1.4E-04 Total of Receptor Hazards Across All Media  0.10

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3/25/2010



TABLE 7.3.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 4.9E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 9.9E-06 2.3E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0001

Naphthalene 1.90 mg/kg 1.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 8.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.001

Arsenic 15.1 mg/kg 9.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-07 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Chromium 19.4 mg/kg 3.5E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 1.8E-07 1.7E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0006

Cobalt 15.3 mg/kg 9.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.004

Iron 31200 mg/kg 1.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.004

Lead 130 mg/kg 7.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 3.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0003

Exp. Route Total 1.0E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.9E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.8E-06 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 3.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Fluoranthene 182 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 4.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 6.5E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000003

Phenanthrene 117 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Pyrene 196 mg/kg 4.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 1.1E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.7E-08 1.5E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0005

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.8E-06 0.001

Exposure Point Total 1.3E-05 0.02

Exposure Medium Total 1.3E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 2.0E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.2E-10 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 4.8E-09 0.0005

Exposure Point Total 4.8E-09 0.0005

Exposure Medium Total 4.8E-09 0.0005

Medium Total 1.3E-05 0.02

Total of Receptor Risks Across All Media  1.3E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.0E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.1E-06 1.5E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 4.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00008

Fluoranthene 182 mg/kg 7.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00009

Naphthalene 1.90 mg/kg 7.4E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 4.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 6.4E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00008

Pyrene 196 mg/kg 7.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 5.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0007

Arsenic 15.1 mg/kg 5.9E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 8.9E-08 8.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Chromium 19.4 mg/kg 7.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 3.8E-08 1.1E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0004

Cobalt 15.3 mg/kg 6.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.4E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.003

Iron 31200 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.002

Lead 130 mg/kg 5.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.1E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0002

Exp. Route Total 2.3E-06 0.010

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 8.3E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 6.1E-07 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00010

Naphthalene 1.90 mg/kg 3.0E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000002

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Pyrene 196 mg/kg 3.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.1E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-08 9.9E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 6.2E-07 0.0008

Exposure Point Total 2.9E-06 0.01

Exposure Medium Total 2.9E-06 0.01

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 6.6E-11 (mg/m3) 1.1E-03 (ug/m3)-1 7.3E-11 9.3E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 3.1E-11 (mg/m3) NA (ug/m3)-1 - - 4.4E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 4.5E-11 (mg/m3) NA (ug/m3)-1 - - 6.3E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 9.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 3.3E-09 1.3E-06 (mg/m3) 3.0E-03 (mg/m3) 0.0004

Phenanthrene 3.5E-4 mg/m3 9.5E-07 (mg/m3) NA (ug/m3)-1 - - 1.3E-05 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 4.9E-11 (mg/m3) NA (ug/m3)-1 - - 6.8E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 3.3E-09 (mg/m3) NA (ug/m3)-1 - - 4.7E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000009

Arsenic 1.4E-9 mg/m3 3.8E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.6E-11 5.3E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000004

Chromium 1.8E-9 mg/m3 4.8E-12 (mg/m3) 8.4E-02 (ug/m3)-1 4.1E-10 6.8E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000007

Cobalt 1.4E-9 mg/m3 3.8E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.4E-11 5.3E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000009

Iron 2.8E-6 mg/m3 7.8E-09 (mg/m3) NA (ug/m3)-1 - - 1.1E-07 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 3.2E-11 (mg/m3) NA (ug/m3)-1 - - 4.5E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.4E-10 (mg/m3) NA (ug/m3)-1 - - 1.9E-09 (mg/m3) 5.0E-05 (mg/m3) 0.00004

Exp. Route Total 3.8E-09 0.0005

Exposure Point Total 3.8E-09 0.0005

Exposure Medium Total 3.8E-09 0.0005

Medium Total 2.9E-06 0.01

Total of Receptor Risks Across All Media  2.9E-06 Total of Receptor Hazards Across All Media  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 7.1E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.5E-04

Benzo(g,h,i)perylene 126 mg/kg 7.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 7.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 8.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.5E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.4E-06

Chromium 19.4 mg/kg 5.2E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.6E-06

Cobalt 15.3 mg/kg 9.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 2.0E-03 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 8.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 3.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.5E-04

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 4.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.1E-05

Benzo(g,h,i)perylene 126 mg/kg 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 3.6E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 3.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 2.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 3.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 9.0E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.3E-07

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 3.1E-05

Exposure Point Total 1.8E-04

Exposure Medium Total 1.8E-04

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.0E-09 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-09

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 2.7E-10 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 5.8E-07 (mg/m3) 3.4E-05 (ug/m3)-1 2.0E-08

Phenanthrene 3.5E-4 mg/m3 5.7E-06 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 2.9E-10 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 2.0E-08 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 2.3E-11 (mg/m3) 4.3E-03 (ug/m3)-1 9.7E-11

Chromium 1.8E-9 mg/m3 7.3E-11 (mg/m3) 8.4E-02 (ug/m3)-1 6.2E-09

Cobalt 1.4E-9 mg/m3 2.3E-11 (mg/m3) 9.0E-03 (ug/m3)-1 2.1E-10

Iron 2.8E-6 mg/m3 4.7E-08 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 1.9E-10 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 8.1E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 2.7E-08

Exposure Point Total 2.7E-08

Exposure Medium Total 2.7E-08

Medium Total 1.8E-04

Total of Receptor Risks Across All Media  1.8E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.2E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 4.4E-07 1.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.0E-07 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.000010

Fluoranthene 182 mg/kg 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 9.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-07 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.000009

Pyrene 196 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-05 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.00009

Arsenic 15.1 mg/kg 1.2E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.9E-08 9.6E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Chromium 19.4 mg/kg 1.6E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 7.9E-09 1.2E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00004

Cobalt 15.3 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 9.7E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0003

Iron 31200 mg/kg 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0003

Lead 130 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-07 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 4.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00002

Exp. Route Total 4.7E-07 0.001

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 4.6E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 3.4E-07 3.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 1.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000006

Phenanthrene 117 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.9E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 1.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00004

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 3.9E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 5.9E-09 3.0E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0001

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 3.4E-07 0.0002

Exposure Point Total 8.1E-07 0.001

Exposure Medium Total 8.1E-07 0.001

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.2E-12 (mg/m3) 1.1E-03 (ug/m3)-1 1.0E-11 7.2E-11 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 4.4E-12 (mg/m3) NA (ug/m3)-1 - - 3.4E-11 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 6.3E-12 (mg/m3) NA (ug/m3)-1 - - 4.9E-11 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 1.3E-08 (mg/m3) 3.4E-05 (ug/m3)-1 4.5E-10 1.0E-07 (mg/m3) 3.0E-03 (mg/m3) 0.00003

Phenanthrene 3.5E-4 mg/m3 1.3E-07 (mg/m3) NA (ug/m3)-1 - - 1.0E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 6.8E-12 (mg/m3) NA (ug/m3)-1 - - 5.3E-11 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 4.6E-10 (mg/m3) NA (ug/m3)-1 - - 3.6E-09 (mg/m3) 5.0E-03 (mg/m3) 0.0000007

Arsenic 1.4E-9 mg/m3 5.2E-13 (mg/m3) 4.3E-03 (ug/m3)-1 2.3E-12 4.1E-12 (mg/m3) 1.5E-05 (mg/m3) 0.0000003

Chromium 1.8E-9 mg/m3 6.7E-13 (mg/m3) 8.4E-02 (ug/m3)-1 5.7E-11 5.2E-12 (mg/m3) 1.0E-04 (mg/m3) 0.00000005

Cobalt 1.4E-9 mg/m3 5.3E-13 (mg/m3) 9.0E-03 (ug/m3)-1 4.8E-12 4.1E-12 (mg/m3) 6.0E-06 (mg/m3) 0.0000007

Iron 2.8E-6 mg/m3 1.1E-09 (mg/m3) NA (ug/m3)-1 - - 8.4E-09 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 4.5E-12 (mg/m3) NA (ug/m3)-1 - - 3.5E-11 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 1.9E-11 (mg/m3) NA (ug/m3)-1 - - 1.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.000003

Exp. Route Total 5.3E-10 0.00004

Exposure Point Total 5.3E-10 0.00004

Exposure Medium Total 5.3E-10 0.00004

Medium Total 8.1E-07 0.001

Total of Receptor Risks Across All Media  8.1E-07 Total of Receptor Hazards Across All Media  0.001
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TABLE 7.2.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.4E-05 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.9E-05 3.4E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Fluoranthene 182 mg/kg 1.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-05 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.0002

Naphthalene 1.90 mg/kg 1.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.000004

Phenanthrene 117 mg/kg 1.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0002

Pyrene 196 mg/kg 1.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-05 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.0003

Aluminum 13400 mg/kg 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.002

Arsenic 15.1 mg/kg 1.4E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.1E-07 1.9E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.006

Chromium 19.4 mg/kg 1.0E-06 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 5.1E-07 2.5E-06 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0008

Cobalt 15.3 mg/kg 1.4E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.007

Iron 31200 mg/kg 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.006

Lead 130 mg/kg 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.9E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.0005

Exp. Route Total 3.0E-05 0.02

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 3.2E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.3E-06 7.6E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Fluoranthene 182 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00007

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000001

Phenanthrene 117 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00006

Pyrene 196 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00009

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 4.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.0E-09 6.5E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.3E-06 0.0005

Exposure Point Total 3.2E-05 0.02

Exposure Medium Total 3.2E-05 0.02

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.9E-10 (mg/m3) 1.1E-03 (ug/m3)-1 2.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 1.4E-11 (mg/m3) 8.4E-02 (ug/m3)-1 1.2E-09 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 3.0E-09 0.0003

Exposure Point Total 3.0E-09 0.0003

Exposure Medium Total 3.0E-09 0.0003

Medium Total 3.2E-05 0.02

Total of Receptor Risks Across All Media  3.2E-05 Total of Receptor Hazards Across All Media  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.3.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 1.2E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 2.5E-06 5.7E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Fluoranthene 182 mg/kg 2.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.9E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00003

Naphthalene 1.90 mg/kg 2.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.0E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000007

Phenanthrene 117 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Pyrene 196 mg/kg 3.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00005

Aluminum 13400 mg/kg 2.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0003

Arsenic 15.1 mg/kg 2.3E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.4E-08 3.2E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Chromium 19.4 mg/kg 8.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 4.4E-08 4.1E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0001

Cobalt 15.3 mg/kg 2.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.3E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.001

Iron 31200 mg/kg 4.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0009

Lead 130 mg/kg 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 8.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00008

Exp. Route Total 2.6E-06 0.004

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 2.8E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 2.0E-07 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Fluoranthene 182 mg/kg 3.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Naphthalene 1.90 mg/kg 3.3E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 4.6E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000002

Phenanthrene 117 mg/kg 2.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000009

Pyrene 196 mg/kg 3.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 7.9E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.2E-09 1.1E-08 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00004

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 2.0E-07 0.00008

Exposure Point Total 2.8E-06 0.004

Exposure Medium Total 2.8E-06 0.004

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 9.9E-11 (mg/m3) 1.1E-03 (ug/m3)-1 1.1E-10 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 7.2E-12 (mg/m3) 8.4E-02 (ug/m3)-1 6.1E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 2.4E-09 0.0003

Exposure Point Total 2.4E-09 0.0003

Exposure Medium Total 2.4E-09 0.0003

Medium Total 2.8E-06 0.004

Total of Receptor Risks Across All Media  2.8E-06 Total of Receptor Hazards Across All Media  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.4.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 2.6E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 5.3E-07 3.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Fluoranthene 182 mg/kg 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-06 (mg/kg/day) 1.1E-01 (mg/kg/day) 0.00002

Naphthalene 1.90 mg/kg 1.9E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-08 (mg/kg/day) 5.6E-02 (mg/kg/day) 0.0000005

Phenanthrene 117 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00002

Pyrene 196 mg/kg 1.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 8.3E-02 (mg/kg/day) 0.00003

Aluminum 13400 mg/kg 1.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.0002

Arsenic 15.1 mg/kg 1.5E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 2.2E-08 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Chromium 19.4 mg/kg 1.9E-08 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 9.5E-09 2.7E-07 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.00009

Cobalt 15.3 mg/kg 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-07 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.0007

Iron 31200 mg/kg 3.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-04 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.0006

Lead 130 mg/kg 1.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 5.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-06 (mg/kg/day) 1.4E-01 (mg/kg/day) 0.00005

Exp. Route Total 5.6E-07 0.002

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 5.9E-09 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.3E-08 8.3E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 126 mg/kg 1.4E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000007

Fluoranthene 182 mg/kg 2.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000007

Naphthalene 1.90 mg/kg 2.1E-10 (mg/kg/day) NA (mg/kg/day)-1 - - 3.0E-09 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000001

Phenanthrene 117 mg/kg 1.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000006

Pyrene 196 mg/kg 2.2E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 1.0E+00 (mg/kg/day) --

Arsenic 15.1 mg/kg 5.1E-10 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.6E-10 7.1E-09 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.00002

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.5E-05 (mg/kg/day) --

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 3.0E-04 (mg/kg/day) --

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 7.0E-01 (mg/kg/day) --

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) NA (mg/kg/day) --

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - - 0.0E+00 (mg/kg/day) 5.6E-03 (mg/kg/day) --

Exp. Route Total 4.4E-08 0.00005

Exposure Point Total 6.1E-07 0.002

Exposure Medium Total 6.1E-07 0.002

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 3.3E-11 (mg/m3) 1.1E-03 (ug/m3)-1 3.6E-11 4.6E-10 (mg/m3) NA (mg/m3) --

Benzo(g,h,i)perylene 1.1E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.2E-10 (mg/m3) NA (mg/m3) --

Fluoranthene 1.7E-8 mg/m3 2.3E-11 (mg/m3) NA (ug/m3)-1 - - 3.2E-10 (mg/m3) NA (mg/m3) --

Naphthalene 3.5E-5 mg/m3 4.8E-08 (mg/m3) 3.4E-05 (ug/m3)-1 1.6E-09 6.7E-07 (mg/m3) 3.0E-03 (mg/m3) 0.0002

Phenanthrene 3.5E-4 mg/m3 4.8E-07 (mg/m3) NA (ug/m3)-1 - - 6.7E-06 (mg/m3) NA (mg/m3) --

Pyrene 1.8E-8 mg/m3 2.4E-11 (mg/m3) NA (ug/m3)-1 - - 3.4E-10 (mg/m3) NA (mg/m3) --

Aluminum 1.2E-6 mg/m3 1.7E-09 (mg/m3) NA (ug/m3)-1 - - 2.3E-08 (mg/m3) 5.0E-03 (mg/m3) 0.000005

Arsenic 1.4E-9 mg/m3 1.9E-12 (mg/m3) 4.3E-03 (ug/m3)-1 8.1E-12 2.6E-11 (mg/m3) 1.5E-05 (mg/m3) 0.000002

Chromium 1.8E-9 mg/m3 2.4E-12 (mg/m3) 8.4E-02 (ug/m3)-1 2.0E-10 3.4E-11 (mg/m3) 1.0E-04 (mg/m3) 0.0000003

Cobalt 1.4E-9 mg/m3 1.9E-12 (mg/m3) 9.0E-03 (ug/m3)-1 1.7E-11 2.7E-11 (mg/m3) 6.0E-06 (mg/m3) 0.000004

Iron 2.8E-6 mg/m3 3.9E-09 (mg/m3) NA (ug/m3)-1 - - 5.4E-08 (mg/m3) NA (mg/m3) --

Lead 1.2E-8 mg/m3 1.6E-11 (mg/m3) NA (ug/m3)-1 - - 2.3E-10 (mg/m3) NA (mg/m3) --

Manganese 4.9E-8 mg/m3 6.8E-11 (mg/m3) NA (ug/m3)-1 - - 9.5E-10 (mg/m3) 5.0E-05 (mg/m3) 0.00002

Exp. Route Total 1.9E-09 0.0003

Exposure Point Total 1.9E-09 0.0003

Exposure Medium Total 1.9E-09 0.0003

Medium Total 6.1E-07 0.003

Total of Receptor Risks Across All Media  6.1E-07 Total of Receptor Hazards Across All Media  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 7.5.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil MRP Site 1 Ingestion Benzo(a)pyrene Equivalents 266 mg/kg 6.9E-06 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.4E-05

Benzo(g,h,i)perylene 126 mg/kg 6.3E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 9.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 9.5E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 5.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 9.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 6.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 7.6E-08 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 1.1E-07

Chromium 19.4 mg/kg 5.0E-07 (mg/kg/day) 5.0E-01 (mg/kg/day)-1 2.5E-07

Cobalt 15.3 mg/kg 7.7E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 1.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 6.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.4E-05

Dermal Benzo(a)pyrene Equivalents 266 mg/kg 1.5E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.1E-06

Benzo(g,h,i)perylene 126 mg/kg 7.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Fluoranthene 182 mg/kg 1.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Naphthalene 1.90 mg/kg 1.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - -

Phenanthrene 117 mg/kg 6.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - -

Pyrene 196 mg/kg 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - -

Aluminum 13400 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Arsenic 15.1 mg/kg 2.6E-09 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 3.8E-09

Chromium 19.4 mg/kg 0.0E+00 (mg/kg/day) 2.0E+01 (mg/kg/day)-1 - -

Cobalt 15.3 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Iron 31200 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Lead 130 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Manganese 543 mg/kg 0.0E+00 (mg/kg/day) NA (mg/kg/day)-1 - -

Exp. Route Total 1.1E-06

Exposure Point Total 1.6E-05

Exposure Medium Total 1.6E-05

Air MRP Site 1 Inhalation Benzo(a)pyrene Equivalents 2.4E-8 mg/m3 1.6E-10 (mg/m3) 1.1E-03 (ug/m3)-1 1.7E-10

Benzo(g,h,i)perylene 1.1E-8 mg/m3 2.8E-11 (mg/m3) NA (ug/m3)-1 - -

Fluoranthene 1.7E-8 mg/m3 4.1E-11 (mg/m3) NA (ug/m3)-1 - -

Naphthalene 3.5E-5 mg/m3 8.6E-08 (mg/m3) 3.4E-05 (ug/m3)-1 2.9E-09

Phenanthrene 3.5E-4 mg/m3 8.6E-07 (mg/m3) NA (ug/m3)-1 - -

Pyrene 1.8E-8 mg/m3 4.4E-11 (mg/m3) NA (ug/m3)-1 - -

Aluminum 1.2E-6 mg/m3 3.0E-09 (mg/m3) NA (ug/m3)-1 - -

Arsenic 1.4E-9 mg/m3 3.4E-12 (mg/m3) 4.3E-03 (ug/m3)-1 1.5E-11

Chromium 1.8E-9 mg/m3 1.2E-11 (mg/m3) 8.4E-02 (ug/m3)-1 9.7E-10

Cobalt 1.4E-9 mg/m3 3.4E-12 (mg/m3) 9.0E-03 (ug/m3)-1 3.1E-11

Iron 2.8E-6 mg/m3 7.0E-09 (mg/m3) NA (ug/m3)-1 - -

Lead 1.2E-8 mg/m3 2.9E-11 (mg/m3) NA (ug/m3)-1 - -

Manganese 4.9E-8 mg/m3 1.2E-10 (mg/m3) NA (ug/m3)-1 - -

Exp. Route Total 4.1E-09

Exposure Point Total 4.1E-09

Exposure Medium Total 4.1E-09

Medium Total 1.6E-05

Total of Receptor Risks Across All Media  1.6E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 1E-06 -- 4E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00002 - - 0.00004 0.00005

Fluoranthene - - -- - - -- - - Liver 0.00002 - - 0.00004 0.00006

Naphthalene - - -- - - -- - - Body Weight 0.0000004 - - 0.0000008 0.000001

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.00003 0.00005

Pyrene - - -- - - -- - - Kidney 0.00003 - - 0.00005 0.00008

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 1E-07 -- 2E-08 -- 1E-07 Skin, CVS 0.0006 - - 0.0001 0.0008

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.00008 - - -- 0.00008

Cobalt - - -- - - -- - - Blood 0.0006 - - -- 0.0006

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 3E-06 -- 1E-06 -- 4E-06 0.002 -- 0.0003 0.003

Exposure Point Total 4E-06 0.003

Exposure Medium Total 4E-06 0.003

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 3E-11 -- -- 3E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 1E-09 -- -- 1E-09 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 6E-12 -- -- 6E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.00000005 - - 0.00000005
Cobalt -- 1E-11 -- -- 1E-11 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 1E-09 -- -- 1E-09 - - 0.00004 - - 0.00004

Exposure Point Total 1E-09 0.00004

Exposure Medium Total 1E-09 0.00004

Medium Total 4E-06 0.003

Receptor Total Receptor Risk Total  4E-06 Receptor HI Total  0.003
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TABLE 9.2.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 2E-05 -- 1E-04 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0008 - - 0.0006 0.001

Fluoranthene - - -- - - -- - - Liver 0.0008 - - 0.0007 0.001

Naphthalene - - -- - - -- - - Body Weight 0.00002 - - 0.00001 0.00003

Phenanthrene - - -- - - -- - - Kidney 0.0007 - - 0.0006 0.001

Pyrene - - -- - - -- - - Kidney 0.001 - - 0.0009 0.002

Aluminum - - -- - - -- - - CNS 0.007 - - -- 0.007

Arsenic 8E-07 -- 7E-08 -- 9E-07 Skin, CVS 0.03 - - 0.002 0.03

Chromium 2E-06 -- - - -- 2E-06 Fetotoxicity, GS, Bone 0.003 - - -- 0.003

Cobalt - - -- - - -- - - Blood 0.03 - - -- 0.03

Iron - - -- - - -- - - GS 0.02 - - -- 0.02

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.002 - - -- 0.002

Chemical Total 1E-04 -- 2E-05 -- 1E-04 0.09 -- 0.005 0.10

Exposure Point Total 1E-04 0.10

Exposure Medium Total 1E-04 0.10

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-10 -- -- 4E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 2E-09 -- -- 2E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 6E-09 -- -- 6E-09 - - 0.0005 - - 0.0005

Exposure Point Total 6E-09 0.0005

Exposure Medium Total 6E-09 0.0005

Medium Total 1E-04 0.10

Receptor Total Receptor Risk Total  1E-04 Receptor HI Total  0.10

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-05 -- 3E-06 -- 1E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0001 - - 0.0001 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0001 - - 0.0002 0.0003

Naphthalene - - -- - - -- - - Body Weight 0.000003 - - 0.000003 0.000006

Phenanthrene - - -- - - -- - - Kidney 0.0001 - - 0.0001 0.0003

Pyrene - - -- - - -- - - Kidney 0.0002 - - 0.0002 0.0004

Aluminum - - -- - - -- - - CNS 0.001 - - -- 0.001

Arsenic 1E-07 -- 2E-08 -- 2E-07 Skin, CVS 0.004 - - 0.0005 0.005

Chromium 2E-07 -- - - -- 2E-07 Fetotoxicity, GS, Bone 0.0006 - - -- 0.0006

Cobalt - - -- - - -- - - Blood 0.004 - - -- 0.004

Iron - - -- - - -- - - GS 0.004 - - -- 0.004

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Chemical Total 1E-05 -- 3E-06 -- 1E-05 0.02 -- 0.001 0.02

Exposure Point Total 1E-05 0.02

Exposure Medium Total 1E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 5E-09 -- -- 5E-09 - - 0.0005 - - 0.0005

Exposure Point Total 5E-09 0.0005

Exposure Medium Total 5E-09 0.0005

Medium Total 1E-05 0.02

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 6E-07 -- 3E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00008 - - 0.00009 0.0002

Fluoranthene - - -- - - -- - - Liver 0.00009 - - 0.00010 0.0002

Naphthalene - - -- - - -- - - Body Weight 0.000002 - - 0.000002 0.000004

Phenanthrene - - -- - - -- - - Kidney 0.00008 - - 0.00009 0.0002

Pyrene - - -- - - -- - - Kidney 0.0001 - - 0.0001 0.0003

Aluminum - - -- - - -- - - CNS 0.0007 - - -- 0.0007

Arsenic 9E-08 -- 1E-08 -- 1E-07 Skin, CVS 0.003 - - 0.0003 0.003

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0004 - - -- 0.0004

Cobalt - - -- - - -- - - Blood 0.003 - - -- 0.003

Iron - - -- - - -- - - GS 0.002 - - -- 0.002

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Chemical Total 2E-06 -- 6E-07 -- 3E-06 0.010 -- 0.0008 0.01

Exposure Point Total 3E-06 0.01

Exposure Medium Total 3E-06 0.01

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 7E-11 -- -- 7E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 3E-09 -- -- 3E-09 Nasal - - 0.0004 - - 0.0004
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000009 - - 0.000009
Arsenic -- 2E-11 -- -- 2E-11 NA - - 0.000004 - - 0.000004
Chromium -- 4E-10 -- -- 4E-10 NA - - 0.0000007 - - 0.0000007
Cobalt -- 3E-11 -- -- 3E-11 Lungs - - 0.000009 - - 0.000009
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00004 - - 0.00004

Chemical Total -- 4E-09 -- -- 4E-09 - - 0.0005 - - 0.0005

Exposure Point Total 4E-09 0.0005

Exposure Medium Total 4E-09 0.0005

Medium Total 3E-06 0.01

Receptor Total Receptor Risk Total  3E-06 Receptor HI Total  0.01

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

REASONABLE MAXIMUM EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-04 -- 3E-05 -- 2E-04

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-06 -- 1E-07 -- 2E-06

Chromium 3E-06 -- - - -- 3E-06

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-04 -- 3E-05 -- 2E-04

Exposure Point Total 2E-04

Exposure Medium Total 2E-04

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-09 -- -- 1E-09

Benzo(g,h,i)perylene -- - - -- -- - -

Fluoranthene -- - - -- -- - -

Naphthalene -- 2E-08 -- -- 2E-08

Phenanthrene -- - - -- -- - -

Pyrene -- - - -- -- - -

Aluminum -- - - -- -- - -

Arsenic -- 1E-10 -- -- 1E-10

Chromium -- 6E-09 -- -- 6E-09

Cobalt -- 2E-10 -- -- 2E-10

Iron -- - - -- -- - -

Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 3E-08 -- -- 3E-08

Exposure Point Total 3E-08

Exposure Medium Total 3E-08

Medium Total 2E-04

Receptor Total Receptor Risk Total  2E-04

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Workers

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 4E-07 -- 3E-07 -- 8E-07 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.000010 - - 0.00003 0.00004

Fluoranthene - - -- - - -- - - Liver 0.00001 - - 0.00003 0.00004

Naphthalene - - -- - - -- - - Body Weight 0.0000002 - - 0.0000006 0.0000009

Phenanthrene - - -- - - -- - - Kidney 0.000009 - - 0.00003 0.00004

Pyrene - - -- - - -- - - Kidney 0.00001 - - 0.00004 0.00006

Aluminum - - -- - - -- - - CNS 0.00009 - - -- 0.00009

Arsenic 2E-08 -- 6E-09 -- 2E-08 Skin, CVS 0.0003 - - 0.0001 0.0004

Chromium 8E-09 -- - - -- 8E-09 Fetotoxicity, GS, Bone 0.00004 - - -- 0.00004

Cobalt - - -- - - -- - - Blood 0.0003 - - -- 0.0003

Iron - - -- - - -- - - GS 0.0003 - - -- 0.0003

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00002 - - -- 0.00002

Chemical Total 5E-07 -- 3E-07 -- 8E-07 0.001 -- 0.0002 0.001

Exposure Point Total 8E-07 0.001

Exposure Medium Total 8E-07 0.001

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-11 -- -- 1E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 5E-10 -- -- 5E-10 Nasal - - 0.00003 - - 0.00003
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.0000007 - - 0.0000007
Arsenic -- 2E-12 -- -- 2E-12 NA - - 0.0000003 - - 0.0000003
Chromium -- 6E-11 -- -- 6E-11 NA - - 0.00000005 - - 0.00000005
Cobalt -- 5E-12 -- -- 5E-12 Lungs - - 0.0000007 - - 0.0000007
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.000003 - - 0.000003

Chemical Total -- 5E-10 -- -- 5E-10 - - 0.00004 - - 0.00004

Exposure Point Total 5E-10 0.00004

Exposure Medium Total 5E-10 0.00004

Medium Total 8E-07 0.001

Receptor Total Receptor Risk Total  8E-07 Receptor HI Total  0.001
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TABLE 9.2.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 3E-05 -- 2E-06 -- 3E-05 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.0002 - - 0.00006 0.0003

Fluoranthene - - -- - - -- - - Liver 0.0002 - - 0.00007 0.0003

Naphthalene - - -- - - -- - - Body Weight 0.000004 - - 0.000001 0.000006

Phenanthrene - - -- - - -- - - Kidney 0.0002 - - 0.00006 0.0002

Pyrene - - -- - - -- - - Kidney 0.0003 - - 0.00009 0.0004

Aluminum - - -- - - -- - - CNS 0.002 - - -- 0.002

Arsenic 2E-07 -- 7E-09 -- 2E-07 Skin, CVS 0.006 - - 0.0002 0.007

Chromium 5E-07 -- - - -- 5E-07 Fetotoxicity, GS, Bone 0.0008 - - -- 0.0008

Cobalt - - -- - - -- - - Blood 0.007 - - -- 0.007

Iron - - -- - - -- - - GS 0.006 - - -- 0.006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.0005 - - -- 0.0005

Chemical Total 3E-05 -- 2E-06 -- 3E-05 0.02 -- 0.0005 0.02

Exposure Point Total 3E-05 0.02

Exposure Medium Total 3E-05 0.02

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 1E-09 -- -- 1E-09 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 3E-09 -- -- 3E-09 - - 0.0003 - - 0.0003

Exposure Point Total 3E-09 0.0003

Exposure Medium Total 3E-09 0.0003

Medium Total 3E-05 0.02

Receptor Total Receptor Risk Total  3E-05 Receptor HI Total  0.02

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.3.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Older Child

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 2E-06 -- 2E-07 -- 3E-06 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00003 - - 0.00001 0.00004

Fluoranthene - - -- - - -- - - Liver 0.00003 - - 0.00001 0.00005

Naphthalene - - -- - - -- - - Body Weight 0.0000007 - - 0.0000002 0.0000010

Phenanthrene - - -- - - -- - - Kidney 0.00003 - - 0.000009 0.00004

Pyrene - - -- - - -- - - Kidney 0.00005 - - 0.00002 0.00007

Aluminum - - -- - - -- - - CNS 0.0003 - - -- 0.0003

Arsenic 3E-08 -- 1E-09 -- 4E-08 Skin, CVS 0.001 - - 0.00004 0.001

Chromium 4E-08 -- - - -- 4E-08 Fetotoxicity, GS, Bone 0.0001 - - -- 0.0001

Cobalt - - -- - - -- - - Blood 0.001 - - -- 0.001

Iron - - -- - - -- - - GS 0.0009 - - -- 0.0009

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00008 - - -- 0.00008

Chemical Total 3E-06 -- 2E-07 -- 3E-06 0.004 -- 0.00008 0.004

Exposure Point Total 3E-06 0.004

Exposure Medium Total 3E-06 0.004

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 1E-10 -- -- 1E-10 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 6E-10 -- -- 6E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 3E-06 0.004

Receptor Total Receptor Risk Total  3E-06 Receptor HI Total  0.004

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.4.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Recreational Users

Receptor Age:  Adult

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 5E-07 -- 4E-08 -- 6E-07 NA -- - - -- --

Benzo(g,h,i)perylene - - -- - - -- - - Liver 0.00002 - - 0.000007 0.00003

Fluoranthene - - -- - - -- - - Liver 0.00002 - - 0.000007 0.00003

Naphthalene - - -- - - -- - - Body Weight 0.0000005 - - 0.0000001 0.0000006

Phenanthrene - - -- - - -- - - Kidney 0.00002 - - 0.000006 0.00003

Pyrene - - -- - - -- - - Kidney 0.00003 - - 0.00001 0.00004

Aluminum - - -- - - -- - - CNS 0.0002 - - -- 0.0002

Arsenic 2E-08 -- 8E-10 -- 2E-08 Skin, CVS 0.0007 - - 0.00002 0.0007

Chromium 9E-09 -- - - -- 9E-09 Fetotoxicity, GS, Bone 0.00009 - - -- 0.00009

Cobalt - - -- - - -- - - Blood 0.0007 - - -- 0.0007

Iron - - -- - - -- - - GS 0.0006 - - -- 0.0006

Lead - - -- - - -- - - NA -- - - -- --

Manganese - - -- - - -- - - CNS 0.00005 - - -- 0.00005

Chemical Total 6E-07 -- 4E-08 -- 6E-07 0.002 -- 0.00005 0.002

Exposure Point Total 6E-07 0.002

Exposure Medium Total 6E-07 0.002

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 4E-11 -- -- 4E-11 NA - - -- - - --
Benzo(g,h,i)perylene -- - - -- -- - - NA - - -- - - --
Fluoranthene -- - - -- -- - - NA - - -- - - --
Naphthalene -- 2E-09 -- -- 2E-09 Nasal - - 0.0002 - - 0.0002
Phenanthrene -- - - -- -- - - NA - - -- - - --
Pyrene -- - - -- -- - - NA - - -- - - --
Aluminum -- - - -- -- - - CNS - - 0.000005 - - 0.000005
Arsenic -- 8E-12 -- -- 8E-12 NA - - 0.000002 - - 0.000002
Chromium -- 2E-10 -- -- 2E-10 NA - - 0.0000003 - - 0.0000003
Cobalt -- 2E-11 -- -- 2E-11 Lungs - - 0.000004 - - 0.000004
Iron -- - - -- -- - - NA - - -- - - --
Lead -- - - -- -- - - NA - - -- - - --

Manganese -- - - -- -- - - CNS - - 0.00002 - - 0.00002

Chemical Total -- 2E-09 -- -- 2E-09 - - 0.0003 - - 0.0003

Exposure Point Total 2E-09 0.0003

Exposure Medium Total 2E-09 0.0003

Medium Total 6E-07 0.003

Receptor Total Receptor Risk Total  6E-07 Receptor HI Total  0.003

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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TABLE 9.5.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - RELATIVE ABSORPTION FACTORS

CENTRAL TENDENCY EXPOSURES

CARR POINT, PORTSMOUTH, RHODE ISLAND

Scenario Timeframe: Current

Receptor Population:  Lifelong Recreational User

Receptor Age:  Lifelong

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil MRP Site 1 Benzo(a)pyrene Equivalents 1E-05 -- 1E-06 -- 2E-05

Benzo(g,h,i)perylene - - -- - - -- - -

Fluoranthene - - -- - - -- - -

Naphthalene - - -- - - -- - -

Phenanthrene - - -- - - -- - -

Pyrene - - -- - - -- - -

Aluminum - - -- - - -- - -

Arsenic 1E-07 -- 4E-09 -- 1E-07

Chromium 3E-07 -- - - -- 3E-07

Cobalt - - -- - - -- - -

Iron - - -- - - -- - -

Lead - - -- - - -- - -

Manganese - - -- - - -- - -

Chemical Total 1E-05 -- 1E-06 -- 2E-05

Exposure Point Total 2E-05

Exposure Medium Total 2E-05

Air MRP Site 1 Benzo(a)pyrene Equivalents -- 2E-10 -- -- 2E-10
Benzo(g,h,i)perylene -- - - -- -- - -
Fluoranthene -- - - -- -- - -
Naphthalene -- 3E-09 -- -- 3E-09
Phenanthrene -- - - -- -- - -
Pyrene -- - - -- -- - -
Aluminum -- - - -- -- - -
Arsenic -- 1E-11 -- -- 1E-11
Chromium -- 1E-09 -- -- 1E-09
Cobalt -- 3E-11 -- -- 3E-11
Iron -- - - -- -- - -
Lead -- - - -- -- - -

Manganese -- - - -- -- - -

Chemical Total -- 4E-09 -- -- 4E-09

Exposure Point Total 4E-09

Exposure Medium Total 4E-09

Medium Total 2E-05

Receptor Total Receptor Risk Total  2E-05

Notes:

1 - Mutagenic chemicals were evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
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